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of the United States, will reeall, as they read 
these nes, the days of their buoyant, eager, 
e} ! ung nhood. when their ehiet 
er ns ction in the great happenings 
| doin which } ‘ e about to 
‘ enture was the Scientific Ameriean 
he purpose of this ournal has been to 
record aecurate suceinet ind In simple 
neuage t! Sto? 1 the vorid 8s progress 1n 
ele! ( now ledge nd ctical achievement, 
tting 1 ! | has led iteriallv im 
his rogress It wing out a program so 
S S ! \ wal seeks to 
es ! n evel subject o 
t S vithin ts seope is to 
ende!l ite y e and instructive, and invest 
th its due proportion of interest 


It has heen ft} ‘ stant his neil 
press tl SI “ s not inherentls 
he; r abstrusc but that it is essen 

il scinating, understandable and full of 

ndeniable char The fundamental principles 

science are simple—so simple that they may 
be stated n good Anglo-Saxon terms Also, 


1 1 , : , 3 
Is embodied in echanical devices 


\ he nm science 


ind engineering structures it is possible to so 


xplain these by drawing, photograph, and sim- 


e description, that they become intelligible 


and full of interest alike to the highly trained 


student and the layman 


We repeat 


world oO! 


that the achievements of the 


science, Invention are 


discovery, and 


dramatic interest The return 


magie of the X-ray 


full of intens« 


| 7 


of a comet—the the swiit 


flight of an aeroplane—the rush of a mile-a- 
iInute express the mvsterious voice of the 
wireless all of thes ma be told to a busy 


world in words that will arrest attention and 


answer a thousand questions that spring un 
dden the lips 
The Scientific American has grown with 
the age Krom time to time it has been enlarged 


to take in an ever-widening field; but so swift 


has been the march of science and art, that if 
has now become neeessarv to make a further 
nerease in the size of the paper, recast its 
nake up and tvpography, and include eer 


iin new features which the changing ¢on- 


ditions ot the Times demand These lNnprove 


nts involv no radical departure trom l 
‘ 
} 1c) whiel SIxtT SIX Vears O SUCCESS ul pub- 
lication have indorsed. The changes will be in 
t direction of popularizing the magazine 


without In any degre lowering tS standard ) 


aceuraey and authorits 


In presenting the st issue of the greater 
Scientific American.’’ dated January 7th, we 
draw attention to the faet that the paper has 
een met! sed to twenty-four pages nee a 
th there wil he a mid-mo1 th number of 
increased siz in which the regular pages will 
ve devoted, as usual, to eurrent news, and the 
large additional space will be given over to the 


aiscussion of 


some special topie of live, eurrent 


nterest This mid-monthly issue will be in 
closed in a colored cover: and in spite of the 
ize and cost of | the issues, they will 
sold e being at least, at the same 

he present pape? 

\ ney feature will be the imelusion of a 
larger number of signed articles, written by men 
of special knowledge and world-wide reputation 
in the particular lds of which they write; and 


the ‘‘human interest.’’ about which we hear so 


much to da = he strengthened by the publi 


cation Of portraits and biographies of famous 


iving men who are doing the big things in 


sclenee, engineering nd the arts 


The greater ‘‘Seientific \meriean’’ will main- 


tain an absolutely impartial and independent at- 
titude on everv subject that enters its reading 
columns, and it will be the constant aim of the 
that 


is the foundation stone of the 


ditors to emphasize poliev of unbiased 


eriticism which 


true editorial authority 
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RETROSPECT OF THE YEAR 1910 
Civil Engineering. 
In any retrospect of the engineering work of the 


t year, the Panama Canal necessarily looms 


largest 


the inds of ali Americans. This great undertak 

ng has made most satisfactory progress rh 
hydraulic fill of the Gatun Dam has reached ar leva 
on of about 70 feet above mean tide; the spillway 

is been cut through and concreted; the excavation 


idjoining locks is nearly done; and one-quar 

r of the total two million yards of concrete required 
he locks has been built into place The contract 
canal has 


gates for the whole 


een let, and the iwcessful bidders will have them 


ompleted by June Ist, 1913. In spite of heavy slides, 


the Culebra Cut will be finished approximately at the 


me time as tl locks, and, judging from present 
conditions, the canal will be practically finished fully 
elve months before the date, January Ist, 1915, orig 
ally t for completion by the army engineers who 

i charg f the work. Col. Goethals, his staff, and 
zreat body of workmen at the Isthmus are to be 
congratulated on their successful mastery of this once 
eemingly hopeless task. Second only in importance to 


the foregoing work is the construction of the New 


York Stat Barge Canal, whose total length as com 


eted will be 442 miles It extends from the Hudson 


River at elevation 125 above sea level to Tonawanda 


near Buffalo, on Lake Erie, where the final stretch of 


the canal is at elevation 565.6 The masonry struc 


es alone will require 4,250,000 ecnbie yards of 


nerete and 113,000,000 ecubie yards of earth and 


silt, and 11,000,000 cubic yards of rock will have been 


excavated by the time the canal is completed At 


the present time, nearly the whole of the work is 


under contract, and from now on progress will be 


Another vast enterprise designed 


United 


greatly accelerated 


to improve the States is 


known as the Atlantic Coast Canal, which, 


waterways of the 
the scheme 


yy act of Congress. is designed to 


as contemplated 
provide an inland waterway, parallel and adjacent to 


the Atlantic Coast, over the whole distance from 


Poston, Mass., to Key West, Fla., and thence by way 
‘ol. Black 


Engineers, has recently presented a 


cf the Gulf of Mexico to New Orleans ( 
of the 
report upon that section of the canal extending from 
New York to Philadelphia, which pronounces the plan 
to be feasible The 
York and 


canal costing under forty million dollars 


Corps ol 


estimate of the time of transit 
between New 


] 


Philadelphia through a sea 
eve would 
be about seven hours. Steady progress has been made 
on the Cape Cod Canal, which is designed to pr de 
a deep waterway about four miles in length through 


the neck of Cape Cod, and thus afford an unbroken 


inland waterway trom New Yerk to Boston, b hich 
ships can avoid the stormy ccean trip around Cape 
Cod and save several hours in the time of transit 
The most notabie canal project in Europ that has 


Firth of 
waterway for the 
Firth of Forth 


work 


received public and official attention, is the 
Forth Canal, which will open a 
largest ships across Scotland from the 
to t Firth of Clyde It is estimated that the 
can be completed in nine years at a cost of one hun 


inging 


dred million dollars. The great project for b 
a daily supply of five hundred million gallons of watet 
from the Catskills to New York city is being pushed 
through by the contractors with such activity that the 
great Ashokan Dam is nearing completion, and the 
prospects of delivering the first instalment of water 
to the present Croton Dam within four or five years 
time are very encouraging. The city government has 
recently authorized the construction of a remarkable 


deep tunnel aqueduct, 11 to 161, feet in diameter, 


for distributing the Catskill supply, which will extend 
at a depth of 100 feet or more from Yonkers beneath 
the full length of Manhattan 
miles At 
with the 


Island, a distance of 
intervals shafts will com 
This 


work will be altogether without precedent in the his 


nearly twenty 


municate surface mains of the city 


tory of municipal water supply A notable event of 
the year was the completion of the four-mile tunnel 
through the Andes on the Transandine Railway be 
Chile and Argentine 


tweer The Cape-to-Cairo Rail 


way has made steady progress and now extends north 


fror he Cape over a continuous distance of nearly 
29500 miles. A notable event of the closing days of 


the vear was the offer of the Interborough Company 
tc build such elaborate extensions of the present ele 
vated svstem and of the Subway (the first to be fin 
ished within two years, and the second within five 
double the 


rapid transit facilities in New York City. 


years’ time) as to completely existing 


Aviation 
The extraordinary progress in the mastery of th 
art of flying which characterized the year 1909 has 
been even more marked in 1910, the achievements in 
altitude, speed and distance, to say nothing of cross- 
having exceeded the most sanguine 
The story is best tolo 


country flying, 


expectations of the enthusiast 
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1) 21, TOTO. 
in t ing necessarily brief enumeration of the 
pl ements. Taking flights of altitude first, 
as most spectacular, we find that on Jan- 
val atham in an Antoinette monoplane soared 
to a tude of 3,280 feet. This was in France. 
Three vs later, his countryman, Paulhan, at the 
Los A s meet, astonished the world with an alti- 
tude ht of 4,165 feet. This stood for half a year, 
unt , July 9th, Brookins in a Wright biplane first 
pass the 6,000-foot mark, with a record of 6,171. 
Ne is a jump of nearly 2,000 feet, when Morane 
in a ‘Blériot monoplane, on September 3rd in France, 
reached 8,471 feet. Wynmalen in a Farman biplane 
was the first to exceed the 9,000-foot limit with an 
altitude of 9,104 feet. The ill-fated Johnstone, in a 
Wright biplane, lifted the record at Belmont Park to 
9,71 feet: Drexel, another American, in a Blériot 
monoplane, rose to 9,897 feet at Baltimore; and on De- 


cember 9th, Legagneux, in the wonderful Blériot mono- 
plane, flying in France, reached and passed the ten 
thousand mark with a record of 10,499 feet. Finally, 
on December 26th, at Los Angeles, Hoxsey, in a Wright 
biplane, reached the great height of 11,474 feet, re- 


storing the record to America. Last year, the speed of 


the aeroplaze was slightly under 50 miles an hour; 
his year at Rheims, Morane, in his Blériot monoplane, 
made a new speed record over a 5-kilometer (3.1-mile) 


course of more than 66 miles an hour. This advance 
has been gained by constructing the aeroplane in 
strict accordance with the dynamics of flight, the mo- 
tive power being greatly increased, and the wing sur- 
face reduced In the jennett Cup race Leblanc's 
fastest lap was made at 71.68 miles an hour, while he 
veraged 67 miles an hour for 19 out of the 20 laps. 


Grahame-White won with an average speed of 61 miles 
an hour. The first notable long-distance record of the 
year was made at the Rheims meet, when Olieslagers, 

a Blériot, covered 244 miles in a closed circuit at 
an average speed of 48.31 miles per hour. This was com- 
pletely outdistanced in the closing days of December 
by Legagneux, holder of the altitude record, who cov- 
ered 320 miles over a closed circuit at an average 
speed of 5314, miles an hour—a truly magnificent per 
formance. A feature of the year has been the munifi- 
cent prizes offered to stimulate cross-country flying. 
The first great achievement of this character was the 
vinning by Paulhan in a Farman biplane of the prize 
of $50,000 offered by the London Daily Mail for a 
flight from London to Manchester, a feat which was 
accomplished on April 27th and 28th. This was fol 

wed in June by the daring flight of Curtiss in a 
50-horse-power biplane of his make from Albany down 
the valley of the Hudson River to New York, by which 
he won a prize of $10,000 offered by the New York 
World. By this flight, also, Curtiss established for the 
third year a claim upon the Screntiric AMERICAN 
trophy On June 13th Charles K. Hamilton made a 
daring flight from New York to Philadelphia and back 
on the same day, starting from and returning to 
Governor’s Island, the distance of the round trip being 
about 175 miles. The success of these flights induced 
the New York Times to offer a $25,000 prize for 
a flight from Chicago to New York, and the New 
York World offered another prize of $30,000 for a flight 
from St. Louis to New York. An abortive attempt 
was made by Ely to capture the first prize, and no 
competition has taken place for the second. Great 
as has been the progress in aviation, such tasks as 
these are at present beyond the ability of the airman 
or his machine. Later in the year occurred the great 
{85-mile cross-country race in France, which was com- 
pleted by three of the eight machines entered. The 
race was made in six stages on six appointed days, 
on each of which the contestants made the start re 
gardless of weather conditions, which were exceed- 
ingly trying. Leblane in a Blériot won, at an average 
speed of 40.71 miles per hour, which, in view of 
the conditions, must be regarded as perhaps the 
most practical feat of flying of the year. In view 
of the fact that he carried a passenger, the feat of the 
yvoung American, Moisant, in flying from Paris to Lon- 
don, is certainly equally creditable. From Paris to 
Amiens was covered in two hours; Amiens to Calais, 
in two hours and six minutes, and the crossing from 
Calais to England was made in 37 minutes. An acci- 
dent 30 miles from London, however, so delayed the 
aviator that he took nearly three weeks to cover the 
whole distance. Machines have flown from Paris to 
the German frontier and back regardless of weather, 
the distance being nearly five hundred miles, and 
the journey from Paris to Brussels (180 miles) and 
back, has been successfully made with a passenger. 
Among the feats of daring must be mentioned the 
l-fated flight of Chavez across the Alps, at the con- 
lusion of which, when within 30 feet of the ground, 
he lost control of his machine and was fatally in- 
jured. The possibilities of the aeroplane for touring 
purposes are shown in the many remarkable flights 
that have been made with passengers, Farman in his 
biplane having carried two passengers on a 62-minute 
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flight, and Kinet having carried one passenger on a 
flight that lasted two hours and twenty minutes. 
Sommer, in a Sommer biplane, took three passengers 
aloft for a five-minute flight, and a-biplane later suc- 
ceeded in making a short flight with no less than six 
people on board. The above are but a few of the re- 
markable performances of the year. As for the ma- 
chines themselves, it can be said that there have been 
no radical changes, both the monoplanes and the bi- 
planes retaining their characteristic features. The ex- 
cellent fore-and-aft stability of monoplanes, largely due 
to their rear elevating rudders, has led the builders of 
biplanes to adopt the same arrangement, and always 
with beneficial results. Wing-warping seems destined to 
become the universal method of lateral control, which 
is a distinct tribute to the genius of the Wright broth- 
ers, who used it on their original machine. Ailerons 
are also used for lateral stability on several of the 
leading machines, but not to the same extent as warp- 
ing. Among motors, the revolving Gnome seems to 
stand supreme, a position which it holds by virtue, 
first of its great reliability, and second of its light 
weight for its power. One great lesson of the year 
is the need for the employment of a larger factor of 
safety in all aeroplane construction, the majority of 
fatal accidents having been due to collapse of the ma- 
chines while in the air. The stopping of the motors, 
also, has been a frequent cause of disaster; and with 
a view to preventing such and giving the machine 
greater durability and all-around safety, Mr. Edwin 
Gould has offered through the Screntiric AMERICAN a 
prize of $15,000 for the best machine equipped with 
more than one motor. 

Although the development of the dirigible balloon 
is not comparable with that which has marked the 
aeroplane, some very remarkable flights have been 
made. The “Zeppelin II,” or “Deutschland,” carrying 
13 passengers, made a passage from Friedrichshafen 
to Duesseldorf in nine hours at the rate of 33 1-3 miles 
per hour, a truly epoch-making performance. This 
occurred on June 22nd, and on June 24th, in a 100- 
mile circular trip from Duesseldorf, 32 people were 
carried. Two weeks later this magnificent vessel, so 
full of promise of future performance, was caught in 
a storm, during which she dropped into a forest and 
was destroyed. Earlier in the year, the “Zeppelin I1.,” 
“Gross II.,” and “Parseval I.” flew from Cologne to 
Hambourg. where they were reviewed by the Emperor. 
A gale arose, but the three ships weathered it, moored 
in the open. “Gross II.” was deflated and shipped back 
by rail, the “Parseval” alone succeeding in making the 
return voyage. The “Zeppelin,” after descending at Lim- 
berg, broke away in the strong wind and was finally 
broken in two against the side of a hill at Weilburg. 
In spite of these many disasters, the Germans main- 
tain their faith in the future of the dirigible. A most 
successful dirigible flight of the year was that of the 
Clement-Bayard British dirigible, which flew, without 
a stop, from Paris to Aldershot in a little over six 
hours’ time 

Astronomy. 

First among the astronomical discoveries of the year 
was that of a comet reported from South Africa on the 
17th of January, so bright that it was visible in full 
daylight to the unaided eye. 

Other minor comets of interest which deserve to be 
mentioned were Metcalf’s, discovered in August, and 
Cerulli’s discovered in November, and later identified 
as the return of a well-known old one, Faye’s comet, 
which has been regularly observed at its returns every 
seven and one-half years since 1843, except in 1903, 
when it was unusually far from the earth and on the 
other side of the sun. 

Brooks’s periodic comet was discovered on its return 
by Aitkin and Wilson at the Lick Observatory on Oc- 
tober ist. This body has now been observed at four 
returns and its period is accurately known. Although 
a rather faint object, it proves of considerable 
theoretic interest, for Bauschinger, who has made a 
careful investigation of its orbit, finds that its period 
seems to be shortened slightly. This may mean that 
like Encke’s famous comet, it meets with some resist- 
ance in its motion through space. 

The most interesting cometary event was of course 
the return of Halley’s historic wanderer after an ab- 
sence of 75 years. Although it was by no means the 
spectacular phenomenon that we had expected, the 
comet served the useful purpose of adding a little to 
our store of cometary knowledge. 

On May 19th the earth was partially immersed in the 
tail of Halley’s comet while the head was only fifteen 
million miles away. The feature of this close approach 
to the earth was undoubtedly the curvature of the 
comet’s tail, which caused it to lag so far behind the 
prolongation of the line joining the sun and comet that 
it did not graze the earth until more than thirty-six 
hours after the expected time. 

Transits of comets across the sun are very rare. 
Hence the transit of Halley’s comet was an occasion 
of moment, The most remarkable previous instance is 
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that of the comet of 1882, which was so bright that it 
could be seen close to the sun in broad daylight by th« 
naked eye, but which, when near the sun, disappeared 
showing that it was practically transparent. Halley's 
comet could not be detected as it crossed the sun's disk, 
and thus repeated the experience of 1882. 

The tail losses which were so characteristic of More- 
house’s comet were repeated in the case of Halley's 
body. The exact rate at which sections of the tail were 
driven away from the main body out into space could 
be calculated from photographs. Indeed, the tai! of 
Halley's comet conducted itself in a most whimsical 
fashion. It fluctuated in length and at one time split 
longitudinally into several more or less well defined 
parts, and repeated, to a certain extent, the phenomena 
of Morehouse’s comet of 1908. 

Spectroscopically Halley’s comet presented the usual 
phenomena. 

Parallax investigations on thirty-five selective stars 
were published in the second volume of the Trans 
actions of the Astronomical Observatory of Yale 
University. The grand result of the work at Yale, 
which has occupied three observers for some years, is 
to assign a parallax to two hundred stars with an 
accuracy which has not been exceeded elsewhers 

It should also be recorded that the discovery of three 
new stars within a few weeks of one another was re 
ported from Harvard. Two were found by Mrs. Flem- 
ing (who now has ten such discoveries to her credit) 
on plates taken at Arequipa, Peru. Of these, the first, 
in Sagittarius, must have appeared in the early part 
of 1910; the second, in the far southern constellation 
Ara, was much brighter. Both stars showed the char- 
acteristic bright-line spectrum, and it is probable that, 
as in other cases, their sudden flashing out may be 
attributed to collision of a faint star with a nebula 
or a cloud of meteorites. The third new star was 
found by Miss A. J. Cannon on a photographic plate of 
the constellation Sagittarius made on August 10th, 
1899. 

The members of the International Union for co- 
operation in studying research met at Mount Wilson. 
The meeting proved unique and memorable. It may 
be questioned whether there ever were assembled so 
many eminent astronomers and astrophysicists at one 
time. 

The year 1910 exhibited a series of four eclipses, 
two of the sun and two of the moon. A total! eclipse 
of the sun occurred on May 8th; a total eclipse of the 
moon on May 23rd; a partial eclipse of the sun on No 
vember Ist; and a total eclipse of the moon on Novem 
ber 16th. The eclipses were astronomically not out of 
the ordinary. 

Radioactivity. 

Madame Curie and M. Debierne succeeded in pre- 
paring metallic radium after a method suggested by 
Gunz for the production of metallic barium, which 
method consists in preparing an amalgam and in 
expelling the mercury by distillation under suitable 
conditions. Metallic radium alters very rapidly on con- 
tact with the air, a nitrogen compound being formed. 

The need of a definite radium standard in which ali 
results should be expressed, tias been growing more 
and more acute. Scientific results are now expressed 
in many cases in terms of arbitrary radium standards 
kept in each laboratory, and it has been difficult to be 
certain of the accuracy of relative value of such 
standards. At the instance of Prof. Rutherford, a 
special committee was appointed at the International 
Congress of Radiology and Electricity held at Brus 
sels, to fix an international radium standard. 

A sensation was created three years ago by Sir 
William Ramsay’s experiments on the action of radium 
emanation upon copper. Ramsay claimed that this 
emanation caused a disintegration of the atom of cop- 
per and converted that metal into smal! atomical por- 
tions which are included in the copper group of Men- 
deleef’s classification. Ramsay claimed to have found, 
among the products of emanation copper, potassium, 
sodium and lithlum. Madame Curie repeated Ram 
say’s experiments, but obtained negative results. Ram- 
say then took up the work again, taking care to elim- 
inate possible sources of error to which Madame Curte 
had called attention, and confirmed his previous re 
sults. He also conducted a new series of experiments, 
which, if correctly interpreted, prove that elements 
of the disaggregated carbon group are affected by the 
action of the emanation. 


Naval and Military. 

The interest of the year in naval matters has cen- 
tered in the question of the relative strength of the 
powers in ships of the dreadnought class. Rightly or 
wrongly, it has come to be accepted as a truism that 
the naval power which is strongest in vessels of this 
class, no matter what its strength may be in warships 
of the pre-dreadnought era, must necessarily be the 
leading naval power. Hence, it has come to be the 
fashion to speak of the dreadnought as a revolutionary 
type, which has almost wiped out the existing fleets 

(Continued on page 518.) 
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NEW AEROPLANE DURATION AND DISTANCE RECORDS 


SOME OF THE RECORD BREAKING FLIGHTS ACCOMPLISHED BEFORE THE END OF THE YEAR 




















After having made thorough preparation for a Gnome motor is located back of this tank at the rear is hinged and made to move in conjunction with the 
world-breaking duration flight, M. Henry Farman, on edge of the lower plane Each wing of the lower front horizontal rudder, as heretofore; but a novelty 
December 18th, remained aloft 8 hours and min plane is set at a slight dihedral angle to the center consists in the fitting of a third vertical rudder in 
utes in his new biplane and succeeded in breaking by portion, and is braced by inclined struts running the center and just ahead of the forward edge of the 

hours and minutes the existing record of M tail. The two vertical rudders between the tail 
Tabuteau. accomplished on a Maurice Farman biplane surfaces at the rear are also used. The machine is 
of similar construction M. Tabuteau’s record was mounted upon two long skids hung by heavy elastic 
made on October 28th at Buc, France. On this occa- bands from the axles of the two pairs of wheels 
sion he covered 4f kilometers (289.38 miles) in seen in the front view photograph. A skid is all 
6 hours and 1 minute—an average speed of 48.06 that is required beneath the tail. 
miles an hou! His biplane was propelled by an 8 The lifting capacity of this machine is so great 
cylinder. air-cooled Renault motor of 50 horse-power that it can carry sufficient fuel for a 12 hours’ con- 
He created a new record for duration and distance, tinuous flight. The weight of the fuel alone is nearly 
but not for speed, as the speed record in a long- 450 pounds. 
distance flight is held by the Belgian Jan Olieslaegers It is interesting to note that M. Farman’s great 
with a Bléri oncplane Last July at Rheims, Olies duration flight was made within one day of seven 
laegers remained aloft hours and 3 minutes, and years from the time the Wright brothers made their 
covered 244 mil ut the rate of 48.31 miles an hour first flight vith a motor—December 19th, 1903. M. 
His record, as as the new one of Henry Farman, Farman has shown the possibilities in the line of 
was made with a 50 horse-power Gnome revolving weight carrying and endurance, and by the use of 
cylinder oto The performance of the Renault air- more powerful motors, greater speed can be obtained. 
cooled motor on M. Tabuteau’s machine shows that An up-to-date monoplane or biplane has a touring 
revolving cylinders are not essential to a good air radius of 350 miles at the present time, and it will 
cooled motor. The performance of the motor was all not be long before one can make a 500-hundred-mile 
the more noteworthy in view of the fact that it was trip in an aeroplane without coming to earth. That 
located behind tl) aviator, who had a large wind we are justified in making this statement is proven 
shield (similar to that used by Farman) in front of by M. Legagneux’s performance on December 2I1st, 
hin Mile. Dutrieu, the winner of the Coupe Femina. when he raised the distance for the Michelin trophy 

For the past three years Henry Farman has been to 320.62 miles (516 kilometers) in 6 hours and 1 
constantly engaged in developing and perfecting a Mile. Dutrien flew 108% miles on December 21st in 2 hours and 35 min minute with a Blériot monoplane. In exactly the 
biplane type of aeroplane At one time last summer «in her Farman biplane, Her average speed was 40.16 miles an hour. same time of flight as Tabuteau, he covered 31% 
he constructed a monoplane (which was illustrated more miles. His average speed was 53% miles an hour. 
in our columns at the time); but most of his efforts from its outer end to the center of the extension on On December 21st, also, Mile. Helene Dutrieu made 
have been given to the developing of a slow-speed ma- each end of the upper plane. The hinged flaps or a new record for the Coupe Femina of 167 kilometers 
chine capable of carrying a great weight. Farman’ ailerons for the purpose of balancing the machine (103% miles) in 2 hours and 35 minutes. Mlle. Dutrieu’s 
first great success occurred on January 13th, 1908, transversely, can be seen hanging down from the only competitor was Mlle. Marvingt, who made a 
when he won the Deutsch-Archdeacon prize of $10,000 rear edge of the extensions of the upper plane. One record of 45 kilometers (28 miles) in 53 minutes, the 
for making the first kilometer in a closed circuit. On at each end is all that is required, where the upper 27th ultimo, on her Antoinette monoplane, only to 
December Sist, 1908, Wilbur Wright won for the first plane is made longer than the lower one, as in this have this berzten a few days later by Mlle. Dutrieu's 
time the Michelin prize of $4,000 (which is given case. The rear part of the upper surface of the tail flight of 1 hour and 9 minutes. The latter avia- 
annually for eight years to the tress won her pilot’s license last 
aviator who covers the longest dis August and soon after carried a 
tance in a closed circuit each year) passenger from Ostend to Bruges 


by hie flight of 123.2 kilometers 
(764%, mites) at Auvours, France 
On November 3rd, 1909, Henry Far 
man succeeded in raising this dis 
tanes to 232 kilometers (144 miles) 
which he covered in 4:06:26 at the 
rate of 35.06 miles per hour 

M. Farman made his flight on 
December 18th last with the ex 
press purpose of winning the 
Michelin trophy for this year. His 
machine was provided with a 
searchlight and he flew for three 
quarters of an hour after darkness 
had set in He was deceived by 
the cheering of the spectators, and, 
believing that he had broken the 
record, he descended only to find 
that he had covered but 463.6 kilo- 
meters as against Tabuteau’s 465.72, 
and this notwithstanding the fact 
that he had remained aloft over 
two and one-third hours longer 
than his rival. His average speed 
was 34.34 miles an hour, as against 
48.06 miles an hour of his com 
petitor It is probable that he will 
make another attempt to win the 
trophy before the end of this year 

Some facts regarding M. Far 
man’s machine, which we illustrate 
herewith, will no doubt be of in 
terest to our readers The new 
biplane has a total spread of 15 
meters (49.2 feet) The upper 
plane extends out five or six feet 


beyond the lower plane at each end 


an arrangement which Farman 


has used ever since Paulhan's flight 


from London to Manchester early 
in the year The boat-shaped bow 
and wind shield fitted on this ma- 
chine is the invention of M. Far 
man’s brother Maurice, who has 
used a similar prow on most of his 
biplanes In the detail view of 
this prow the trussed operating 
iever that works the horizontal rud 


der in front is seen beside the prow 
M The 
huge gasoline tank, having a capac- 
ity of (74 
seen just back of the aviator 


just below Farman’s face 
is 


The 


280 liters gallons) 











and back—28 miles—in record time. 

On December 18th, also, Grahame- 
White smashed his new British- 
built biplane while making a 
trial flight at Dover in a strong 
wind. The machine rocked badly 
and finally crashed to earth from 
a height of 75 feet. He and seven 
other aviators had been waiting a 
fortnight for good weather in 
which to compete for the De Forest 
prize of $20,000 for the longest 
flight by an Englishman on a 
British-built machine across the 
Channel and into Belgium. Mr. 
Thomas Sopwith, another English 








Frent view of Henry Farman new biplane with which he broke the endu 


is 12 to 14 feet shorter than the upper one, the total spre ad of which is 4914 feet. 


Three vertical rudders are used at the rear. 


The lower plane 
attached to the upper plane only, 


aviator who holds the British long- 
distance record, out at 8:15 
A. M. the same day from East- 
church, on the Isle of Sheppy, 
crossed the Channel and landed at 
Beaumont, Belgium, 3% _ hours 


ranee record, 
set 


Ailerons are 





later, having covered a total dis- 
tance of 174 miles at nearly 50 
miles per hour. He used a Howard 
Wright biplane, fitted with an 8- 











cylinder E. N. V. motor of 50 
horse-power. There were several 
other machines of the same make 
entered, and on December 22nd 
Cecil Grace, another well-known 
English aviator, flew across the 
Channel on another of them and 
went as far as the Belgian frontier. 
He turned back because of adverse 
winds, and Janded at Les Baraques, 
near Calais, at 10:45 A. M. At 
2:10 P. M. he set out on the return 
trip, traveling in a northeasterly 
direction. He did not reach 
England in safety, and it is feared 
that he met with an accident and 
was lost. The same day Lieut. 
Camerman, a French army officer, 
won the L. Weiller prize by flying 
across country with a passenger 
and covering 147 miles in 4 hours 








Henry Farman in his new biplane. 


gasoline tank holdit 


huge 


which he refreshed himself while flying. 


NEW AEROPLANE DURATION AND DISTANCE RECORDS. 


He made a world’s endurance record of 8 
hours and 23 minutes on December 18th, covering 288.06 miles. 


r 75 gallons is seen behind M. Farman, who carried a small prevision chest from 


and 2 minutes. The best previous 
record was that of Weyman, who 
covered 136.62 miles on September 
7th last in a flight from Paris to 
the Puy de Dome for the Michelin 
trophy. 
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WORK ON ST. MARTIN CANAL, PARIS 


BY THE PARIS CORRESPONDENT OF THE SCIENTIFIC AMERICAN 


In France the use of reinforced concrete has much nounced in favor of reinforced concrete for this pur- we obtain a greater available height for the tunnel 
increased within the last few years, owing to the fact pose, the contract being awarded after a competitive and given the height of the canal boats, we have a 
that its advantages are becoming recognized for many test to M. Boussiron, a well-known constructor. The greater width for the canal which can be used by the 


different kinds of con- boats. In this way the pre 


struction. We illustrate 


vious objection to the tun 
ne] that the boats could 





a piece of work w hich 
was carried out at Paris not properly pass and 
not long since, and it lies make the needed ghifting 
somewhat out of the usual operations, could not be 
order. Paris has several upheld, and in fact it was 
canals running across it, on account of a recent 
and they form part of the study of the advantages of 
extensive system of canals reinforced concrete that 
which serve to connect the the engineering depart 


Seine with other streams ment decided to carry out 


in the region. There is a the roofing over this part 
} 


e 


of the canal, otherwise t! 


regular canal-boat service 
on these lines which han- problems would not have 
dies a considerable amount been solved so soon, This 
now allowed of laying out 


the Boulevard Richard 
Lenoir about as was done 
for the first part, and it 
has the appearance of a 


of freight. Lying next the 
Seine is the St. Martin 
canal and upon a part of 
its length it was already 


covered over so that it ran 
in an underground pass- boulevard planted with 
age under one of the wide two ranges of trees.in the 
boulevards. Upon this por- middle space, allowing for 
tion there was used a ma- the roadway on either sid 
sonry arched construction Here, however, the middle 
upon which the middle space is laid out with turf 
and gardens, the whole be 











part of the boulevard was 





laid so that the canal was ing supported upen the 


concealed from view. Of View of St. Martin canal with vault completed. vauited construction 
late it was desired to ex- There are left two circular 
tend this covering, seeing that the property owners in total width of the canal which is covered by the vault- openings of 10 feet diameter in order to light tae 
the other part of the boulevard objected to having ing is 53 feet at water level, not including the tow- underground passage. 

the canal pass along the middle part, as this made path at each side of the canal. For towing the boats, The span of the vault is 86 feet. One feature to be 
the property less valuable in this quarter. Hence it however, steam tugs are generally employed at present. noted in the present construction is the use of what 
was decided to extend the vaulting for a distance of An advantage gained by the reinforced concrete is is known as the “semi-articulation”’ system or elastic 
802 feet, and the city engineering department pro- that it has less thickness in the arched part, so that joint, and in this way the arch is not rigid, but has a 





r- 











Showing reinforced concrete work. Method of vaulting a distance of 802 feet. 
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View of detail construction. Preparatory work, 
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The Winnings of Aviators, 
According to tl Paris Figaro, the aviators named 
beiow Vor I iation meet rize contest ind 
al 1 etweel! August 1909. and the 
f 0 ! 110, approximatel the sun which 
ur ed t respective names: Louis Paul 
il $s , Hubert Latham, Moran Rougiet 
; ( $49,000; Grahame-White, $35,000 
Alfred ur $ wn Henry Farman, $23,000; 
Dickson, $17,0 Glenn Curt $16,500; Comte de 
Lambert, $12,500 Han ol $10,000; Johnstone 
N 0 1 I ‘ rad | ? ‘) 
Eig! viat n more t ; each; 21 wor 
more than $1 won more than $5,000; 54 wor 
m< tha $2,000 Santos-Dumont won only $300, 
elagrang ind Cay Ferber $40 Among the 
viat Raronne de Laroche distinguished 
her ning the ladie prize of $1,000 at 
] ' tr) sums do not include payments fixed by 
at nt t at some’ meetings and exhibitions 
- > -.- ~— 
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reign periodicals, the information contained in whieh 
inaccessible By taking the Scren- 
AMERICAN and the SuppLemMent the’ subscriber 


ceives the benefit of a reduction in the subscription 


>-e-> 
New Welsbach Patents, 


From a commercial as well as a scientific stand- 


point, a number of patents issued on November 22nd, 
1910, to the assignee of Carl Auer von Welsbach are 
egarded as of much importance They relate to 
filaments for use in incandescent lamps, and the appli- 


cations on which some of the patents issued were 


pending in the United States Patent Office since Au- 


gust 9th, 1898. The patents, or some of them, appear 
to be sufficiently broad to cover all commercial metallic 
filaments consisting of metallic particles fritted to- 


gether, except platinum and other metals whose volatil- 


izing point is equal to or lower than that of platinum 
>-o-s 


Prints and Labels in the Patent Office, 





rl Attorney-General of the United States havimg 
decided that prints and labels may be registered by 
the Patent Office, many are now availing themselves 


of the opportunity, and numerous registrations are 
weekly issue of the Official Gazette 


what law they 


appearing in the 


How or under the provisions of 


should be so registered, has not been adjudicated ‘vy 
any court. The prints or labels to be registered must 
productions, must be de- 
must have 
been published, and the notice of copyright should 
ippear on the specimens submitted to the Patent Office. 


be artistic or intellectual 
iptive of the goods to which they refer, 





The words “Label Registered” should not appear upon 
the labels; the pure-food guarantee legend, if used, 
label 
hould contain no misleading or deceptive statement 


must appear in proper form, and the print or 


insignia nor the name or 
mer President of the 


N public 


portrait of a 
United States, nor the name 
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Section showing the flexible joints of the arch. 
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or portrait, without his or her consent, of any living 
individual can appear on the label or-print; nor can 
a label be registered which contains a trade mark as 
ts only artistic. feature. 
— 

The Current Supplement. 
The leading feature of the current SUPPLEMENT, 
No. 1826, is an‘article by Mme. Curie; on Radioactivity. 
The article is taken from the.introduction to her 
forthcoming book.—Still another article of 
which deals with the subject of radium is a discus- 


interest 


sion of the need of an international radium standard. 
In the last few months, there have come to light 
designs of four types of the most recent dreadnoughts, 
launched. These four 

types are discussed by Capt. Barberis, of the Royal 
Navy Dr. Alfred Gradenwitz writes on the 
use of electricity in gas works.—The railway shoot- 


none of which has vet been 


Italian 
ing car of a native chief in India is described by 


F. C. Coleman 


sons type have now 


Marine steam turbines of the Par- 
been in service for some years, 
o that it becomes possible to discuss the troubles 
to which they have shown themselves liable. This 

done in an excellent Alfred J. 
Henry tells how a Weather Bureau kite may be con- 
structed. 

— —> + 0 ee — 

Halley’s Comet, 


critical article.- 


Prof. E. E 
observing 


sarnard informs us that he has been 
Yerkes Observatory in 
the morning skies His first observation was made 
on November 11th He has since observed it on De- 
cember lith and 13th. Despite its great distance, the 
comet is not very faint It is about of the twelfth 
magnitude, and in Prof 


Halley's comet at 


Barnard’s opinion ought io 
be visible in a comparatively small telescope. It is 
one-quarter of a diameter and is 
sund in shape, with neither tail nor nucleus, although 


displays a central brightness. 


about minute in 


>? 


There are 47 firms of aeroplane builders in France 
and already 8 in Germany. During August alone 





in France, 45,000 kilometers were flown in races, and 
5,000 across country 
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RETROSPECT OF THE YEAR i910. 
(Continued from page 515.) 

AMERICAN 

has always questioned, and still does, the soundness of 


from serious consideration. The Scientiru 
this view. The first shock of battle between the dread- 
Victor and van- 
quished alike will find their first line of battle terribly 


noughts will be so destructive that 


crippled; and it seems to us that the final issue of the 
struggle will lie with that nation which can bring 
up the strongest second line of battleships of the “Con- 
necticut,” “King Edward” and the “Deutschland” class, 
At the present writing, the rating of the great powers 
in dreadnoughts is as follows Great Britain leads 
with 11 completed and 11 under construction; Ger- 
many, ranking second, has five completed and twelve 
United 
States, with four built and four in course of construc- 
tion. France has no ships of the strictly dreadnought 


class in commission, and has but three under con- 


under construction; she is followed by the 


struction. Japan has built two, and has two in hand. 
Russia is building four dreadnoughts, but has none 
completed. Italy is in the same condition, while Aus 
tria is building two of this class. In battleships of 
the pre-dreadnought type, Great Britain leads with 
49, followed by the United States with 25, 


with 22, France with 17, Japan with 12, Russia with 8, 


Germany 


5 battleships In the 
have 


Italy with 9, and Austria with 
foregoing estimate of dreadnought strength we 
battleships all armored cruisers 
In armored 


included with the 
carrying exclusively a big gun armament 
cruisers of the 
leads with 34, followed by the United States with 12, 
Italy 


pre-dreadnought period, Great Britain 


France 21, Japan 11, Russia 7, 
When the vessels now under con- 


Germany with 9, 
10, and Austria 3 
completed, the rank and tonnage of the 
Great Britain, 2,173,838 

United States, 824,152 


struction are 
navies will be as follows: 

tons; Germany, 963,845 tons; 
tons; France, 725,231 tons; Japan, 493,671 tons; Rus- 
sia, 401,463 tons; Italy, 327,059 tons, and Austria, 309,- 
899 tons. The advance in size and power of battleships 
has been simply astounding, and no one ventures to 
will be the limit. The latest battleships 


building for this country, the “New York” and “Texas,” 


state what 


are to be of 27,000 tons, mounting a new 14-inch gun. 
“The 
feet in length, and carrying eight 13.5-inch guns, will 


Lion,” a British 28-knot armored cruiser, 660 


be of 26,500 tons displacement, and a larger “Lion” is 
being planned of 28,000 tons, which is to be at least 
700 feet in length, and of 30 knots speed. The Argen- 
tine ships, built in this country, are of 28,000 tons, an@ 
Armstrongs are now building for the Brazilians a huge 
vessel of 32,000 tons, which will carry an armament of 
twelve 14-inch guns. Already, there is semi-official talk 
in this country of building a ship of equal or greater 
displacement carrying 16-inch guns. One result of the 
re-introduction of guns of this caliber will be an im- 
mense increase in the displacement of future battle- 
Due largely to the vigorous policy introduced 
there has been a 


ships. 
by Secretary of the Navy Meyer, 
marked increase in efficiency in the ships of the U.S 
navy that are in commission, and particularly has this 
been noticeable in the engineering department. Our 
latest. battleships are not only living up, in service, 
to their contract speeds, but frequently have exceeded 
them. In 4-hour trials at full power, the “Louisiana” 
recently made 18.9 knots, and the “Michigan” 19.4 
knots, which is about a knot more than the contrat 
speeds. Except in the cruiser-dreadnought class, and 
in the class of scouts of from 3,000 to 5,000 tons, the 
cruiser type is no longer being built by any navy. The 
knots or more on their 


latest showed 26 


trials. As regards torpedo boat destroyers, the ten- 


scouts 


dency is to build larger and more seaworthy vessels of 
moderate speed, say of 27 to 30 knots. Our own ves- 
sels of the “Reid” class have been showing remarkable 
results under oil fuel, making on trial 32 knots and 
over. The submarine is forging steadily ahead in 
reputation, and is to-day readily controlled and, within 
That it will 
some day be able to accompany the ba‘tleship fleet on 
the high seas is indicated by a recent voyage of 1,500 
miles from Cape Cod to Bermuda and back, accom- 
plished by the United States submarine “Salmon.” 
Toward the close of the year, moreover, a French 
submersible covered over 3,000 miles during an ocean 
cruise, in which the little craft was unattended. The 
work of providing adequate coast fortifications has been 
carried to a point at which our defenses may be con- 
sidered to be fairly complete. The full efficiency of these 
fortifications, however, is not realized, because of the 
lack of proper mine equipment, and the usual acces- 
sories for the mines and guns already in place. To 
provide for these accessories would involve an expendi- 
ture of about fifteen million dollars. The army, in 
common with the navy, has had some trouble with 
its heavy artillery, chiefly in the premature ignition 
of the charge and blowing open of breech blocks, or 
the bursting of guns. The former is to be remedied 
by a more perfect system of safeguards, and the latter 
by extending the hooping of the guns entirely to the 
muzzle, 


its limited range, of undoubted efficiency. 
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The Merchant Marine. 

he event of greatest significance to the merchant 
marine during the has been the continued in- 
rease in the size of steamships. The day 
has passed when the announcement of the dimen- 
sions of these giant passenger ships causes any sur- 
prise; and even the expert shipbuilder has ceased to 
state that the limit of size has been reached, The 
“Lusitania” and “Mauretania” are huge vessels, with 
their length over all of 790 feet, and their displace- 
ment of over 40,000 tons. During the year, however, 
there was launched at Belfast the “Olympic,” a vessel 
which is hundred feet longer than the 
“Mauretania,” or feet, and whose displacement, 
largely due to her fuller form, will reach at maximum 
load draft 60,000 tons. Recently, the Hamburg-Ameri- 
can line have definitely stated that their new “Europa” 
will be 900 feet in length on deck, and that her dis- 
about 65,000 tons. The “Olympic” 
and her sister ship, the “Teutonic,” will have a speed 
of about 21 knots, the “Europa” of 21% or 22 knots. 
The latest announcement by the Cunard Company is 
that they have decided to build a ship of the same gen- 
eral class, but speedier, whose length will be 855 feet 
on deck. This vessel will be a compromise between the 
“Mauretania” with her fine, sharp, under-water body, 
@nd the “Olympic” and “Europa” with their generally 
fuller form. She will be driven by quadruple turbines 
at a contract knots, and will probably 
reach 24 knots on trial. Her displacement is given 
as 50,000 tons. Where these huge ships are to dock at 
the port of New York is a mystery. A strong effort 
is being made to induce the War Department to permit 


year 


ocean 


nearly one 
8821, 


placement will- be 


speed of 23 


the extension of the Manhattan piers farther into the - 


Hudson River. The question of the greater length of 
merchant steamers is one of channel depth and length 
of piers. Did no restrictions of this character exist, 
ships of one thousand feet length would be built; for 
it is a well understood fact that the larger the ships, 
the smaller the cost of operation per ton of freight and 
passengers carried. The big ships above 
large cargo carriers, as distinct 
ships as the “Mauretania,” “Kaiser Wil- 
helm” and “Deutschland,” which carry only a few 
hundred tons of high-class freight and express matter. 
It is not probable that any more ships of the “Maure- 
radical 


number of 
referred to will be 


from such 


tania type will be built, and, unless some 
change in motive power is made, it is likely that she 
will continue to hold the record of an hourly speed 
of 26.06 knots per hour across the Atlantic indefinitely. 

The most important mechanical development affect- 
ing the merchant marine is the attempt to introduce 
some form of reduction gear between the turbine and 
whereby each may be run at its most 


present the steam economy of 


the propeller, 
economical speed. At 
the turbine is largely offset by the inefficiency of the 
propeller. By the introduction of slowing-down gear, 
the turbine can be run at the high speed at which its 
is shown and the propeller at its own 
notable types of reduc- 


best efficiency 


suitable lower speed. Three 


tion gear have been devised: one by Westinghouse, 
Melville and MacAlpine; another by Parsons, inventor 
of the steam turbine, and a third by Dr. Foettinger. 
The Westinghouse experimental gear has transmitted 
an efficiency of about 98 per 


The gears are helical and the reduction is at the 


6,000 horse-power with 
cent 
rate of 5 to 1. Parsons has secured the same efficiency 
in a steamship of 1,000 tons, with ordinary spur gears. 
Dr. Foettinger hydraulic gear, in 


which the relative speed of the engine and propeller 


uses a reduction 
shafts is regulated by gates interposed between the tur- 
bines which Although liquid fuel 
has continued te make arapid advance in the navy, its 
application in the merchant Tharine has been much 


compose the gear. 


slower. however, where the installation 
has been well thought out, the results in economy and 
steaming radius have been encouraging. The internal 
combustion motor, moreover, is being applied to steam- 
ships of ocean-going size, and it is probable that ulti- 
mately, though not in the near future, it may become 


In every case, 


the universal drive for ships, even of the largest size. 
To the Germans belongs thé credit of constructing the 
first large ocean steamship propelled entirely by inter- 
nal combustion motors. The new vessel, which will be 
of 8,000 tons, will be furnished with two Diesel engines, 
each of This is a big advance; but 
the day is yet far distant when the giant liners of 
which we have spoken above will substitute gas for 
steam. 


1,500. horse-power. 


Railroads. 

There is but little novelty that demands attention in 
a review of the developments of the year in the broad 
field of railway transportation. The most notable fact 
in locomotive practice has been the increasing recog- 
nition of the value of superheating, as an adjunct to, if 
not indeed as a substitute, for compounding. In some 
tests, carried out in daily operation, simple locomotives 
steam have shown results fully 
equal, if not superior, to those obtained by compound- 
ing. There is the added advantage that the super- 


using superheated 
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heater may be applied to existing simple locomotives 
without involving any changes in the valve or cylinder 
mechanism, Moreover, the locomotive using superheat 
possesses certain well-known advantages of operation 
over locomotives of the compound type. Both for 
freight and passenger service there has been a steady 
increase in locomotive weight and power. Two re- 
markable engines are a freight and a passenger loco- 
motive of the Mallet type, built by the Baldwin works 
for the Atchison and Santa Fe Railroad. The passen- 
ger locomotive weighs, with its tender, 305 tons, and 
has 4,070 feet of heating surface, 1,121 square feet of 
superheating and reheating surface, and exerts a tract- 
ive force of 261% tons. The forward low pressure 
cylinders drive four coupled driving wheels, and the 
after H.P. cylinders are connected to six coupled drivers. 
The freight locomotive, weighing 350 tons with tender, 
has 6,621 square feet of heating surface, 1,745 square 
feet of superheating and reheating. surface, and it 
exerts a tractive foree of 54 tons. The boiler, which 
is built with the excellent Jacobs-Shupert firebox, is 
equipped with a heating. drum forward of the fire 
tubes, which is divided by a diaphragm into super- 
heating and reheating compartments, the steam being 
reheated.in its passage from the high to the low-pres- 
sure cylinders. Beyond: this is a second nest of tubes 
constituting a feed-water heater. Tests in daily ser- 
vice have shown that this boiler saves 25 per cent of 
the fuel, as compared with simple boilers doing the 
same class of work. An important development, which 
has made much progress during the year, is the intro- 
duction of steel passenger cars, a work in which the 
great Pennsylvania system leads the way. During the 
year the Pennsylvania Railroad terminal station in 
Manhattan was opened, and put in connection first, 
through the East River tubes, with the Long Island 
system, and later, by the Hudson River tubes, with its 
main line and connections to the west and south. This 
vast terminal structure, which, with its .train yards, 
covers twenty-eight acres, required as preliminary 
work the excavation of three million cubic yards of 
rock, in order to obtain the desired depth below the 
street surface of 45-feet. To reach the station, 5.3 
miles of standard size tunnel have been built below 
the two rivers and beneath Manhattan Island. The 
station building, a monumental structure of great 
dignity-and beauty, is constructed of granite, and is 
generally of the Roman Doric order. That othef great 
terminal structure, the new station of the New York 
Central Railroad, is progressing slowly, being handi- 
capped by the necessity of continuing in uninterrupted 
operation the two great railroad systems which center 
there. It will probably be two years, at the earliest, 
before the station is opened for traffic. In extent of 
yard, number of tracks, and general capacity, it will 
exceed the Pennsylvania terminal. In architectural 
appearance, however, the Pennsylvania building will 
remain unchallenged. It is gratifying to that 
there is a gradual diminution in the number of rail- 
road accidents, particularly among the leading rail- 
roads. Thus, in the year 1908-1909, although the Penn- 
sylvania company. carried some 300,000,000 passengers, 
only one passenger was killed as the result of a train 
wreck, Other leading roads have shown proportion- 
ately smaller death and accident lists. Mention should 
be made in passing of the increased interest in the 
so-called gyroscopic railways, due to the exploitation 
of the Scher! gyroscopic monorail car, which operates 
on the same prificiple as the Brennan car that excited 
so much attention last year. The Scherl car is main- 
tained in equilibrium by two interconnected gyro- 
scopes, whose flywheels weigh only 135 pounds each, 
and rotate at a speed of 8,000 revolutions per minute. 
The gyroscopic railway can scarcely hope to compete 
with the present type ®mploying two tracks, the com- 
plication, cost, and delicacy of the mechanism render- 
ing it unfit for the arduous and.varied service of prac- 
tical railroad operation. 


note 


The. Steam Engine. 

The most notable-event of the year in steam engine 
practice has been the increasing appreciation of the 
value of the turbine as an auxiliary to the reciprocat- 
ing steam engine; and it is no exaggeration to state 
that.the low pressure turbine has introduced an era 
of improvement in steam engine practice which is 
destined to mark an advance in the art, greater than 
any recorded during the past century in the his- 
tory of this great prime mover. The reciprocating 
engine, because of the great dimensions and weights 
which would be involved in building a low 
sure cylinder of sufficient capacity to carry the expan- 
sion of the steam down to the theoretical limit, is 
unable to accommodate economically the expansion 
beyond a certain point. The steam turbine, on the 
other hand, is admirably adapted to utilize the steam 
in the lower ranges of pressure, just as the reciprocat- 
ing engine is better suited for developing expansion 
in the higher ranges. A notable demonstration of 
these facts has been made at the Subway Power llant 
in this city. Originally, this plant consisted of nine 


pres- 
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compound, reciprocating condensing engiries of a total 
overload capacity of 72,000 kilowatts. By the eubsti- 
tution of a low pressure Curtis turbine between the 
reciprocating engine and its condenser, it has become 
possible to extract an additional 8,000 kilowatts from 
the steam when the engine is working at its full over. 
load capacity, thus doubling, at a stroke, the maximum 
capacity of the whole power plant. 
mum overload, the water rate was 22 pounds per 
kilowatt per hour, whereas, under the combined re- 
ciprocating and turbine operation, the consumption at 
maximum overload is only 14.5 


Formerly at maxi- 


pounds per kilowatt 
per hour. There is thus an increase of 100 per cent 
in the maximum capacity of the plant, and an increas 
of 146 per cent in its maximum economic capacity. 
The operating advantages to be derived from the low 


pressure turbine in effecting economy in great indus- 


trial plants are extraordinary. Steam losses from 
steam hammers, rolling mill engines, and the other 
multitudinous high pressure engines which now ex- 


haust directly from the atmosphere, are enormous. We 
have spoken, under the head of locomotives, of the re- 
vival of 
which for stationary engines have of course long been 
recognized. In a paper read before the last Interna- 
tional Railway Congress Association on the use of 
superheated steam in locomotives in France, Italy, and 
other European countries, it was shown that in the 
case of simple engines, the saving has reached 29.64 
per cent of coal and 28.67 per cent of water, this result 
being obtained on the Belgian State Railway. Other 
tests between superheated and saturated steam locemo- 
tives showed a saving of from 18.20 to 22 per cent, The 
addition of superheat on the 4-cylinder express com- 


interest in superheating, the advantages of 


pounds of the French Western Railway resulted in an 
increased economy of 13 to 14 per cent. The year has 
been notable for a revival of interest in the ratary 
engine, which at last has begun to show, in one or two 
types, a steam consumption comparable to that of good 
reciprocating engines of small power. A 
power Herrick rotary engine, tested at Stevens Insti- 
tute, developed 20.40 brake horse-power on a consump- 


20-horse- 


tion of 44.24 pounds of water per hour, and later in the 
year, at the same laboratory, a 100-horse-power rotary 
of the same type, when operating with dry steam at 
130 pounds at the throttle, developed a brake horse- 
power of 128 with a consumption of water per brake 
horse-power per hour of 32.4. Another rotary engine 
known as the Harriman type, when tested at the Massa- 
developed 25.72 brake 


°7 0s 
31.02 


chusetts Institute of Technology, 
with a 
steam per brake horse-power per hour 
are excellent, and should these engines establish their 


horse-power consumption of pounds of 


These results 
ability to run in continued service without excessive 
wear, the rotary engine will at last have come into its 
own, and will be prepared to ‘take its place as one of 
the standard prime movers of the day 


Electrical. 
The past year, so far as the broad field of electricity 
been marked by any 
Rather it ha 
been a period of steady development and improvement 


is concerned, has not startiing 


discovery or epoch-making invention 
In view of its far-reaching significance and its prob 
able effect the future of the 
trunk railroads, the recent announcement by th« 
York, New Haven and Hartford 
the success of the electrical equipment of their lines 
at New 
most important 


upon electrification of 


Ne Ww 
Company regarding 
York city must be considered as one of the 
documents of the year. The 
Legislature cf 


report 
was due to the requirement by the 
Massachusetts that the city and suburban railroads in 
and around Boston be equipped electrically. Both the 
New Haven and the Boston and Maine railroads pro- 
tested against the change on the ground of great cost 
of installation and operation, which they claim will be 
so large.as. to necessitate the raising of the passenger 
rates. The president of the New Haven Railroad, in his 
report, stated that in spite of the great conveniences 
of operation resulting from the 
New York to Stamford lines, the financial! results have 
been disappointing. This, he says, is due in part to 
the mixed character of the traffic, steam and electric 
over the 


equipment of the 


being carried on same division 
From this we gather that, were the 
freight 
nomic as well as operating advantages would he 
ized. In this connection, it is significant that the New 
York Central Company 
tend their electrical 
line that contemplated 
to electricity was undertaken. In spite of thi 


operation 
operation entireiy 
Service, eco- 


electric, both for passenger and 


ronal 
reat 


seem to be in no hurry to ex 
zone over the whole stretch «f 


was when the change from 
steam 
New 

extending their electric 
Haven, and are thereby doubling the 
original electrified line. 
alternating current and the direct current 
continues to be as keen as ever, although the concen- 
sus of opinion inclines to the alternating current as the 
} system for through trunk Hnes, 


best 
(Concluded om page &%8 


Haven’s report, it is a fact that the 


Stamford to 


company are 
New 
length of the 


zone from 


The competition between the 


systems 


with a refer 


¥ 
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A rare and most remarkable bird, practically new 
to the eyes of the American public, is the Secretary 


Bird (Serpentarius serpentarius, Miller) from South 
Africa, of which a pair were recently received at the 
New York Zoological Park Few visitors, however, 
who view the stately, long legged 
reatul stalking about in their out 
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did not dart upon the prey at once, but cautiously ap- 
proached tne snake with wings partly outspread, so as 
to be ready to fly out of the way and escape any sud- 
lunge of the combative serpent. Still watching 
movements, the Secretary slowly circled around 
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taries are said to be of great use to the community 
as destroyers of venomous pests that infest the coun- 
try, for they quickly wipe out of existence great num- 


bers of cobras, 


vipers, and other poisonous reptiles 


that make constant raids upon the farmers’ poultry, 





ide run or in the inclosure of the 
ostrich house hardly realize that these 
queer birds with beautiful plumage 


ind tail feathers two feet long are 


the famed snake killers. Yet such is 
the case As a slayer of serpents the 
Ser wry ha gained his greatest 
reputat ! 
To the sual observer the bird ap- 
" i a long-winged, long-tailed, 


luish-gray hawk, mounted upon very 
long legs In fact, the bird is con- 
idered by ornithologists as a long- 
legged hawk, highly specialized and 
adapted for ground hunting The 
zoological status of the Secretary Bird 
has occasioned a good deal of con- 
troversy, but most modern authorities 
iffinities with the Accipi 
trine birds, and place it in a separate 


suborder of that group 


The male bird stands four feet high, 
| greater part of the body being 
ude up of legs and neck. The bird 
has derived its odd and significant 
nume from the crest of long dark 


lumes rising from the back of its 
head; for it looks somewhat like a 


ecretary of comical aspect with quill 


pen stuck behind his ears In gen 
eral lor the bird is a bluish-gray, 
with } infeathered legs, the wings 














ind abdomen black, the breast 
In the male, the naked skin 





of tt i yellow, with long heavy 

eye-lash« ind iarge fine gray eyes 

The feet are formidable weapons used in attack; the 

beak, which short, strong and greatly arched, is 

never used until after the victim is dead Each foot 
equipped with a sharpened, raised, inner talon 


which specialized claw assists in holding the prey 
during the process of tearing it with the bill The 
public, however, is not treated to perhaps the most 
interesting and exciting performance of the Secre 


' 


tary Bird, namely, that of making a realistic attack 
upon a snake 
Through the courtesy of Director W. T. Hornaday 
the writer was given a special opportunity of mak 
some characteristic photographs in the outside 
run of the ostrich house, showing how this curious 
ind wiry bird attacks and quickly makes away with 
his victim All food must be alive A garter snake 
vas thrown some distance from the male Secretary 
Unlike hawks and vultures, he 


Bird on the round 


keeping well out of danger 
the bird raised and shot out one of his powerful feet, 


raising either 


he is called the “secretary” bird. 


Suddenly, like 


with huge claws and talons, and stri 


antagonist, looking for an opening to strike, but 


a flash, 


ick the 


fairly on the head, stunning it This was 


followed by another crushing blow, 
a death blow. The prey was then 


swallowed One of the peculiar battle tact 


victim’s head. 
Secretary is all done by the long, p 


nails of the talons 
South Africa, their favorite haunts, the 


which 
quickly 
ics ob- 


served was that the Secretary always aimed its blows 
The fighting and killing power 


owerful 


muscular legs The bird strikes a terrific blow by 
foot to a position at right angles to the 
thigh, and bringing it down with great velocity on the 
head of the victim, which receives not only the force 
of the blow, but also the effect of the piercing sharp 


Secre- 

















He looks like a clerk with quill pens stuck behind his ears and that is why 


young have 
before they 


which are very 


young pigs, etc. In Cape Colony the 
birds are protected by sportsmen and 
hunters on account of the effective 
warfare which they wage against ser- 
pents, and a fine is inflicted for shoot- 
ing them. Its extreme agility enables 
the bird in a short time to baffle and 
overcome a snake four or five feet 
long. It is said that one of the adroit 
fighting methods employed by the wiry 
male bird in a combat with a big five 
or six-foot reptile, which has given 
him a game fight on the ground and 
has proved a stubborn antagonist to 
subdue, is to watch the opportunity, 
when he springs and seizes his ad- 
versary close to the head, and flying 
several hundred feet up in the air, 
letting the snake drop to the hard 
ground below. The blow is usually 
fatal and sufficient to prepare the prey 
for the final ceremony of swallowing. 

The secretaries travel in pairs, male 
and female. If disturbed or pursued 
their pace is about as fast as that of 
a running horse. 

They seldom use their wings, and 
if compelled to do so, can soar to a 
considerable height. They build bulky 
nests, and where trees are to be had, 
they select one fifty to one hundred 
feet above the ground. Their nests 
are built of sticks, sods, lined with 
grass, and measure as much as five 
feet in diameter and three feet in 
thickness. As a rule only two eggs 
are laid. Incubation takes six weeks, 
which is done by the female. The 
remain in their nests several months 


can stand on their long, slender legs, 


weak and brittle. The young easily 


break their legs if disturbed. 


Good specimens 


of secretaries are difficult to se- 


cure and are worth about one hundred dollars each. 
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According to the American Machinist, G. Coles has 


determined 


that the proper temperatures for the 


quenching of steel drills and similar tools is the tem- 
perature at which steel loses its magnetic properties. 
Upon this discovery Coles has based a very simple 
method of testing the temperature of the tools by re- 
moving them from the furnace and placing them at a 
previously determined short distance from a small 


netic compass. 
returned to the 
affect the needie. 


If the needle is deflected, the tool is 
furnace and heated until it fails to 
It is then quenched. 

















Garter snakes are delicacies to the “ secretary.” Here 
the bird is shown with one foot raised prepar- 
ing to strike a biow that will kill the serpent, 


The secretary kills his 
and he kills, not wit 


his beak, but with 
his wonderful talons. 


THE SECRETARY BIRD, 


rey before he eats him, 


He is really a long-legged hawk—is the secre 
bird ; a long-winged, ~ are bluish- 


gray haw 
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THE DISASTROUS EXPLOSION AT 
THE GRAND CENTRAL TERMINAL. 
all the accidents that have 
occurred at terminals 
time 
explo- 


of 
railway 
throughout the world at one 
or another, the disastrous 
sion which took place at the Grand 
Terminal on December 
20th undoubtedly the worst. 
Ten killed and about two hundred 
is the list of unfortunates 
result of explosion. 
The explosion beneath 
the new Fiftieth 
Street and in the submerged yards 
Avenue 
couple of 
the present 


Central 


is 


injured 
as the this 
occurred 
power house on 
extending from Lexington 
and Fiftieth Street a 
blocks southward. At 
writing the exact cause of the 
has not been definitely 


but it seems to have 


explosion 


determined, 


End view of power house, showing roof fallen to the street. 
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Street car overturned by the explosion, showing how badly the side was crushed in 
by the force of the blast. 
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View of the rear of the power house, showing the submerged yard beneath and the wreckage. 
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been due to the explosion of 
Pintsch illuminating gas diluted 
with air and ignited by an electric 
spark. The explosion occurred at 
8:22 -A. M., twenty-nine 
after the collision of a runaway 
train with a bumping post at 
northerly end of the 
tracks, which terminated at 
entrance to the power house. 
train in question was 
through the yard at 
speed, and, when the 
applied the brakes, he was unable 
to stop the train owing, he claimed 
to a lack of sand in the sand-box 
The empty cars struck the bumper 
at the end of the track and knocked 
it down. The first car, as it passed 
off the rails, broke a two-inch 
(Continued page 528.) 


minutes 


the 
yard 
the 
The 
being run 
rather 


motorman 


of one 


high 


Kas 


on 


Power house facing on Fiftieth Street, showing the demolished roof and front. 
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A PORTABLE COLLAPSIBLE MAST 


AN INGENIOUS DEVICE FOR MANY USES 


A German inventor has devised a very ingenious 


«onstruction of masts made of steel bands running 
ngt e of the mast and transverse connecting 
member r holding the steel bands together to form 
a tubular tructure of square or polygonal cross 
ec Oo} i) llustrations show several forms of 
thi } nast, together with the very original 
mechai mn employed for erecting the mast and for 
tking t ¢ N 

While tl general principle is the same for all sizes 
and | of mast there are certain differences in 
tl constructior according as the masts are to be 
portable « stationary The small cut at the left 
hows a portable mast, before erection, and on our 


ront page other cuts show stationary masts, two of 





safety of the masts is very great, since all joints are 
longitudinal, and transverse joints are avoided; even 
in the case of overloading the mast will not break, but 
simply bend, and the construction is therefore exceed- 
ingly durable The parts required for erecting the 
masts are shipped readily, as they can be divided into 
a number of parcels, none of which will be very bulky. 
Even the coiled steel bands for the stationary masts 
need not exceed 5 feet in diameter. The parts are not 
heavy, so that they may be readily handled and trans- 
ported. 

All parts of the finished mast are easily accessible, 
thus facilitating inspection and repairs. The masts 
may be put up and taken down readily and in a very 
short time in any kind of weather (wind, ice, ete., 
vill not interfere) by a small working force, from one 
to three men being sufficient, and these need not be 
skilled workers In the case of portable masts, the 
time required for erection or taking down is only a 





them in course of « ition, and the third finished 
rtable masts are made in heights varying from 

6 to 136 feet, with either four of six steel bands of 

best quality, their width being either 1%, or 2%, or 

{ inches The bands are yound on four or 

six drums, as the case may be For very small 

sizes (up to 17 feet) spring drums are used, 

and the mast is pushed up or dfawn down by 

means of two wheels the teeth of which fit 

into rresponding holes in two opposite bands 

For the targer izes, the drums are rotated by 

means of cranks, and the raising of the mast 

is effected by means of a hoisting device of 

various forms. In most cases, the hoisting 

device is operated by one or more cranks, which 

control either friction wheels engaging opposite 

bands, or toothed hoisting wheels which fit 


nto heles of some of the bands. With a mast 
comprising four bands, two are operated in this 


manne! while a six-band mast has three of 


its bands engaged by toothed hoisting wheels. 


In the ase of portable masts, the trans- 
verse connecting members consist of plates or 
frames arranged to surround and brace the 
tube formed by the longitudinal steel bands. 
When the mast is completely collapsed thes 


numerous plates are stacked one upon the other 
and thus occupy very little space. The upper 
most plate secured to the top of the ma 

and the other plates are held together loosely 
by ropes or other flexible connections, so that 
the pilates will be raised successively and 
automatically as the mast is extended upward 
by turning the cranks A small ladder may 
be attached permanently to the plates to 


enable a person to climb up or down readily 


In the illustration a seat for the person is 
carried by the upper end of the mast; instead of 
this, there is provided sometimes a rotary table 
with a chair and a stand for holding a tele- 
scope 

Stationary masts on this principle are made 
in heights from 50 to 250 feet, and over, with 
four. or.six steel bands up to 14 inches wide and 
wp to 1/5 of an inch thick. The masts are raised 
by means of simple hoisting devices, which 
for the smaller sizes are operated by levers 
rocked up and down as shown on this page; 
for larger sizes the hoisting device is operated 
by. cranks, as shown on the front page In 
stead of being permanently connected with 


the steel bands, as in the portable masts, 





ie 


a 
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the hoisting device is detachable, so that the 
same hoisting device may be used to erect 
different masts successively. In fact, the manu- 
facturers will rent the hoisting device to their cus- 
tomers. The steel bands are not wound upon drums, 
but simply coiled upon themselves for convenience in 
storing and shipping. Their edges have teeth or pro- 
jections which interlock, and in some cases they also 
have perforations in the center (see the front page) 
Instead of connecting plates, two-part clamps are em- 


ployed, these being applied individually as the struc- 


ture ri and drawn tight by means of screws to hold 
the steel bands together The clamps may be formed 

th steps to facilitate climbing the nast Stationary 
inasts are et upon a suitably prepared foundation, 


and are generally braced by guy wires, as indicated 


in the ent in the upper right-hand corner. The top of 
ty carry an extension made of steel tub- 
hown in the ame cut 

! ed | 1 great variety of pur- 
ort ! irriers for electric lamps or 
rch t fe r able as antenn@e for wire- 

te I ‘ ble ladders, as flagpoles 
masts litary or naval purposes, 
era! aste maphe 1 derricks, 

post 7 ' r 

Amor { t e7 3 the manu 
facturers mention fr } rrea rength 

of the structure, co j welgi r? 


ERECTION OF A MAST: TIGHTENING A CLAMP. 


few minutes; even with stationary masts, the time is 
very short, comparatively, four hours being sufficient 
for the erection of a mast 100 feet high 

The portable form of the invention presents obvious 
special advantages for purposes such as rescue work, 
for firemen, and railroads, where it will be valuable 
on account of the quick erection of the mast, its ready 
transportability, and the fact that in the collapsed 
state it may pass through places where it could not be 
brought fully extended. For the same reasons, it will 
find ready use in the army and navy for reconnoiter- 
ing purposes, signaling, for carrying searchlights, peri- 
scopes, torpedo nets, tents, sheds for dirigible balloons 
and for aeroplanes, etc. The portable mast may be 
mounted on a two-wheeled or four-wheeled truck, and 
in this form will form a very convenient addition to 
the equipment of the fire department or of the army. 
The hoisting device may be operated by a motor in- 
stead of manually, thus saving time and labor in ex- 
tending and collapsing the mast. 

i 

™n the preparation of iron ore for the blast furnace, 
relatively little has been done thus far in Germany. 
Attention has been directed more particularly to bri- 
quetting flue dust Prof. G. Franke, of Berlin, in a 
paper on the subject, estimates that ten plants with 


a capacity of 700,000 tons per year handle over 500,000 
tons of flue dust, leaving only a relatively small bal- 
ance for ores. There are in operation the Schumacher 
chloride of magnesium process, the Tigler lime, the 
Trainer cell pitch methods, the Ronay high-pressure 
process, and the Scoria process. Nodulizing has not 
attracted much attention 


- >-o- > - 
Hydrocarbon Gas by Vacuum Process, 





The production of hydrocarbon gas from the volatile 
products of petroleum, a problem which has baffled 
engineers for more than thirty years, has now been 
attacked on a new vacuum principle 

In machines of this type heretofore employed, a diffi 
cult problem has confronted the manufacturers, owing 
to the fact that the hydrocarbon employed (generally 
gasoline, sometimes known as “petrol” or “motor 
spirits’) is so very non-homogeneous in its nature. 
Hydrocarbon gas in itself is nothing new, and its 

manufacture, in spite of this defect, has been 
considerable, by means of a carbureter, Varying 
in size with the quantity of gas desired, some- 
times buried underground, sometimes not, ac- 
cording to the whim of the manufacturer. The 
carbureter is constituted generally of sheet 
metal, divided into a series of cells or coils, 
so arranged as to provide a tortuous passage 
for the air, frequently filled with cotton wick- 
ing, excelsior, and the like. Theoretically, the 
air by passing through this carbureter would 
become impregnated or saturated with as much 
gasoline vapor as the quantity and quality of 
the gasoline and the condition of the atmos- 
pherie air would allow; but gasoline, not being 
homogeneous or uniform, its lighter and more 
volatile parts are first taken up by the air, 
making too rich a gas, until the more volatile 
parts of the gasoline are used, then becoming 
thinner and thinner as the gasoline becomes 
impoverished, and ultimately causing residue 
and waste This deterioration of the gasoline 
was strongly accented and helped along by the 
principles of refrigerating which set in, and 
the conversion of a liquid into gas 

As a remedy for this defect, various styles 
of mixers were adopted, some built on  beau- 
tiful mechanical theories, but in practice totally 
unreliable, because of the extreme accuracy 
with which they were called upon to work, 
or because they were based on the fallacy that 
gasoline gas once made can be satisfactorily 
further mixed with atmospheric air 

Gasoline consists approximately of 17 per 
cent hydrogen and 83 per cent carbon, and its 
hydrometric gravity ranges from 60 deg. to 
90 deg. Baumé. The 90 deg. is highly volatile, 
the 60 deg. much less so, showing how non- 
homogeneous it is, and how necessary it is to 
control its use uniformly. As the regulation 
of the speed of flow of the atmospheric air 
and gasoline is so all-important, it will be read- 
ily seen that a machine in which that is accom- 
plished must become highly valuable to the 
commercial world. While the vacuum principle 
has long been used in other very popular lines, 
for industrial purposes, with great success, it 
is only recently that a gas machine has been 
designed that employs this principle for the 
nroduction of ges. In the short time that it 
has been used it has proved its success. 

By this system the air is automatically and uni- 
formly carbureted into a non-condensing proportion 
of hydrocarbon vapor, under varying demands, fluc 
tuations of temperature, and during indefinite: periods 
of time. The gas produced is non-explosive, non- 
poisonous, non-corrosive, non-asphyxiating, and its 
products of combustion. are inodorous. When used 
with an incandescent mantle, the effect is most bril- 
liant. 

The gas-making process consists in supplying a very 
small and graduated quantity of gasoline from the 
general supply, elevating it by means of miniature 
buckets, each of a capacity of a few grains, and feed- 
ing it by gravity through a small tube into a special 
chamber formed in one end of the inside drum. For 
convenience, this chamber may be called the carbur- 
eter, and is connected, through a suitably sized pipe 
or air intake, with the atmosphere without. This 
carbureter forms one end of the ingeniously con- 
structed drum. 

In operation, a partial revolution of this drum draws 
in the vapor from the carbureter, carries it down 
under the water, compresses it, and delivers it at the 
other end of the drum as finished gas. However, the 
indrawing of this vapor from the carbureter tempo- 

(Continued on page 531.) 
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I'he Editor of the Home Laboratory will be glad to receive any sug- 
tions for this department and will pay for them, promptly, if 


ilable.] 


ELECTRICAL PROJECTION EXPERIMENTS.—III. 
BY SYDNEY WHETMORE ASHE. 
(Concluded from the issue of December 3rd, 1910.) 
Camphor on Water—lIt is difficult to conceive of 
any phenomena which occur in nature, whose trans- 
formations are not visible to the eye. An instance of 
this is in the manner in which a magnet may impart 
its properties to a piece of steel that has been rubbed 
by it. An interesting case of what one might imagine 
to be perpetual motion occurs when small particles of 
gum camphor are sprinkled upon the surface of pure 
water. If only a few particles less than a pinhead in 
sive are dropped upon the surface, they will float, and 
will begin to rotate at a rapid speed. Some will rotate 
in fairly constant location, while others will travel in 


a circular path around the 

A D dish. The smaller particles 

==} P will be attracted to some of 

—~Y the larger particles. They 

will travel about like the tail 

xs to a kite, and will then be re- 
leased, due to centrifugal 
24 force, and fly apart. Any sim- 
t- 


ple disk and a few grains of 





solid camphor are all that is 
Apparatus for istrating 2 . 
~ an “te - necessary to perform this in- 
Danie it Hunes O11 


force. teresting experiment. Where 

the experiment is performed on 

a screen with a vertical lantern, the size of the parti- 

cles is magnified many times, making one of the pret- 

tiest and most interesting experiments which may be 

performed It is said that the motion which causes 

this rotation is due to the unequal solubility of the 
camphor in the water. 

Exrperiment.—Connect a small electro-magnet 
through a reversing switch and a 16-candle-power lamp 
in series with a 116-volt direct current circuit. Over 
the magnet place a-glass plate supporting a shallow 
dish containing water to a depth of 4 of an inch. The 
glass dish should be as close to the magnet as possible. 
Through a small piece of cork about % of an inch 


square pass a small pieve of 





needle which has been magne- 
tized. Float the small magnet 
upon the water so that it will be 











in an upright position with the 





north vole submerged in the 
I Muacnet moving along 


water. The lower pole will be at- ais of Basen. 
tracted or repelled by whatever 

pole of the electromagnet it happens to be near. It 
is well, before placing the dish in position over the 
magnet, to cover the electro-magnet with a piece of 
glass and obtain a magnetic spectrum. By suitably 
manipulating the reversing switch the unit pole will 
follow the path of the magnetic field. 

Edison's Ore Separator.—The principle of Edison’s 
ore separator may be readily shown in the following 
manner: Take a large electro-magnet, lying on its 
side, as in the illustration, and pass before it a stream 
of filings and sand which 
have been mixed. The fil- 
ings will be attracted to 
the magnet, and the sand 
will continue in its path 
past the magnet, forming 2 
pile. 

Many other interesting 
experiments’ may be per- 

Principle of the magnetic formed with a large electro- 

ore separator, magnet. The field may be 
traced with a nail sus- 
pended on a string; a small piece of diaphragm may 








be laid flat upon the pole of the magnet, when it will 
stand upright when released, due to its tendency to 
assist the magnetic field; and filings may be used to 
show the direction and intensity of the field. 

The Pail Forge The concentration of energy which 
occurs in an electrolytic reaction may become very 
great if the reaction be localized. To show this, take a 
glass dish of about a gallon capacity—an old battery 
jar—and fill the bottom of it with a layer of sand in 
which is imbedded a lead electrode connected to the 
negative source of a 240-volt direct-current source of 
supply. The positive terminal should be connected to 
an iron rod about %4 inch in diameter, the end of which 
where grasped by the hand is cored with a non-con- 
ductor of heat. The dish should be filled with water, 
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and some salt stirred into it. With the current on, 
place the tip of the rod into the water, which will 
begin to sputter. When the water has reached almost 
boiling point, small particles of iron in the form of a 
shower will be thrown out from the contact point. The 
point of the iron rod will become white hot, small par- 
ticles of molten iron falling to the bottom of the glass 
vessel. When this state is reached, remove the iron 
rod from the vessel, shake it, and a shower of iron 
sparks will fall on the floor. Care should be taken in 
doing this to see that the molten particles do not set 
fire to anything. The experiment is most effective in 
a darkened room. 

Action of Motor Counter E.M.F.—The current which 
passes through the armature of a motor is numerically 
equal to the difference between the line E.M.F. and the 


counter E.M.F. divided by the resistance of the arm- 


ature: 
E—E 
i=-_—- 
r 

As the speed of the motor increases, the counter 
E.M.F. increases and the current input decreases, This 
may be readily shown on the screen by means of a 
projecting ammeter connected in the line circuit of a 
4 horse-power motor. At starting the various jumps 
of the line current are seen on the screen. When the 
motor is operating at normal speed, place the hand 
upon the motor pulley, and slow it up. The current 
input will keep increasing as the speed of the motor 
decreases. When the pulley pressure is released, the 
armature will speed up and the current input will de- 
crease, the variations of the current being followed by 
the projected ammeter reading on the screen. By 
turning the starting box handle on at various rates, 
the disadvantages of starting a motor too rapidly may 
be readily shown. 

Current in the Neutral Feeder of a Three-Wire Sys- 
tem.—The action of the current in the neutral feeder 
of a three-wire system may be shown with a projecting 
ammeter having a central zero, bringing out the fact 
that when the load on the three-wire system is bal- 
anced, no current will flow in the neutral feeder. Use 
a lamp board containing six 16-candle-power lamps, 
three on each side of the 120 to 240-volt three-wire sys- 
tem, an ammeter being placed in the 
neutral feeder. With all of the lamps 
on one side turned off, start slowly, 
turning on one lamp at a time on 
one side of the system until three 
are turned on. The curret input will 
keep increasing, reaching a maxi- 
mum with the third lamp. When 
this point has been reached, start 
turning on the lamps on the other 
side of the system. The current 
passing through the neutral feeder + - 


will begin to fall, reaching zero + 


— 
Neutral feeder in 
three-wire system, 








when all of the lamps have been 
turned on. Turning off the lamps 
on that side of the system where 
the operation was begun, the deflection of the am- 
meter will reach a maximum in the opposite direc- 
tion. In practical installations for underground dis- 
tribution, it is customary to run one neutral feeder 
for several pairs of outside feeders. It is possible, 
when the load on a three-wire system is balanced, to 
have unbalanced potential on the mains, due to trol- 
ley current flowing through the neutral feeder. 

+ 

ETALLO-CHROMES. 

‘BY W. J.C, 

I have given the following experiment the above 
name for want of a better one. The result is surpris- 
ingly beautiful and the varieties of color obtained 
astonishing. The plate on which the metallo-chrome 
is obtained can be either of steel or brass nickeled. 





METALLO-CHROMES. 


The latter is of course the more attractive in its re- 
sults but costs considerably more. Whichever is select- 
ed must be yolished highly and free from all grease. 
Using great care that the fingers do not touch the sur- 
face, place the plate, polished side up, in a shallow 
plate such as a soup plate. The anode cut to the de- 
sign to be transferred to the plate is made of brass 
plate or wire and held over the plate as shown; the 
anode is then connected to the carbon end of a two-cell 
battery, the plate being previously attached to the 
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zinc. The solution is then poured slowly, so as to 
cover both plate and anode completely. 

The design of the anode will be transferred to the 
surface of the plate, the sharpness of the image de- 
pending on the distance between both. When the 
anode is some distance away, say, 4 inch, the edge 
is vignetted or shaded off. 

I give two solutions; others will suggest themselves 
to the reader: 

1. A strong solution of acetate of lead. 

2. 200 grammes of caustic potash, 2 quarts of dis- 
tilled water; add 150 grammes of litharge. Boil one 
half hour. Let it settle and decant. Dilute with equa! 
parts of water. 

One use to which this experiment can be put is the 
making of door plates. 

Fig. 1 shows the arrangement in the plate with the 
anode supported by two pieces of wood. 

Fig. 2 shows an anode in the shape of a cross. This, 
made of brass, with the ends turned down as shown 
will give a sharp image at each end and a vignetted 
effect around the body. The same one reversed would 
give a sharp body with the ends vignetted. It will 
easily be seen that in order to obtain an even deposii 
or image the anodes must be perfectly flat and be sus- 
pended paralle] to the plate. 

—_—__—_— —>~+- 0-9 
A SUBSTITUTE FOR A TELESCOPE DRIVING CLOCK. 
BY PROF, FREDERIC R. HONEY, TRINITY COLLEGE 

An excellent substitute for a driving clock has re- 
cently been designed for the purpose of Keeping a 
star in the field of vision; i. e., to give a very slow, 
uniform motion to a telescope around the polar axis 








C 
Glycerine 
Aleohol # 
_ 51 |p 
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SUBSTITUTE FOR A TELESCOPE DRIVING CLOCK. 


in a direction contrary to that of the earth on its 
axis. 

A cylinder C is filled with a mixture of glycerin and 
alcohol in the proportion of 5:1. A flexible valve # 
is fastened at its center c to the under suri.ce of a 
piston P, which rests upon the glycerin. When the 
piston moves in the direction of the arrow A, the 
piston rod R imparts motion to the gear for reducing 
the motion at the polar axis. As long as there is no 
outlet for the glycerin, the piston rests upon it, and 
no motion is communicated to the telescope When 
the latter has been adjusted for right ascension and 
declination, and a star has been brought to the center 
of the field of vision, its position may be maintained 
by allowing the glycerin to escape from the lower end 
a to the upper end of the cylinder through the tube 7’; 
and the piston descends by its own weight, giving 
motion to the telescope. This may be regulated to 
any speed by enlarging or diminishing the area of the 
orifice at the upper end of the cylinder a, and is 
accomplished by means of a hollow cylindrical vaive 1 
whose lower end is open to, and forms a continuation 
of, the tube 7. This valve is operated by the hand 
wheel W, by which it may be rotated within the vaive 
chest V. Fig. 1 is an enlarged view of a section of 
the valve taken through its axis, and shows the trian 
gular form of the orifice through which the glycerin 
passes as seen in the direction of the arrow B In 
Fig. 1 the valve is wide open to the passage p; and 
this area is designed to be a great deal larger than 
that which is needed for the purpose. Figs. 2 and % 
show the valve after it has been rotated, and the area 
of the orifice diminished, which may be reduced to 
the size of a pinhole. The correct position, which can 
be determined experimentally, is somewhere between 
the extreme positions, shown at Fig. 2 

When the piston has reached the lower end of the 
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eylinder shown at P") it is restored to its original 
position by moving it in the direction of the arrow A’. 
The vaive # opens, and the glycerin passes through 
the holes h, h The packing glands prevent any escape 
of the glycerin around the piston rod R and valve 
spindie 7 

_ - >< 2+ 


A PHOTOGRAPHIC TELESCOPE. 


BY NORMAN BARDEN, 
It is possible to do work in celestial photo- 
home-constructed appliances, The 
of an instrument together with 
purpose of celestial 
The guiding 


good 
raphy with simple 
mstructing, however 
ting, suitable for the 


) moult 


yhotography, requires good workmanship 


of a photographic telescope requires good eyesight, 
steady nerves, and most of all, patience The ac- 
companying figures are*‘taken from a_ photographic 
telescope which is now in use by the writer, and has 
been found to be satisfactory for photographing stars, 
comets, nebulew, and the sun and moon. 

Fig. 1 is a side view of the mounting, showing nearly 
ali the principal parts, and gives a general idea of 
the appearance of an equatorial mounting. The 
tandard is made from a well-seasoned 2x4 foot plank 
of suitable length. The surfaces are all well dressed, 
but surfaces 1 and 2 are made perfectly flat and at 
right angles to each other. The line BB is drawn per- 
pendicular to the side 1 Then the Hine AA is drawn 
to make an angle with BB, that is equal to the lati- 
tude of the observer's station. The plank is now cut 
off alone AA, care being taken to have the new sur- 
face perpendicular to the side 2. It will now be seen 
that when the sides 1 and 2 have been put in a ver- 





























tical position, the line BB becomes level, and the 
VERTICAL 
STANOAARD. 
CLOCK 
vVVORKe 
W474 
ene ; 
. \ 
. 
Fig. i.—-SIMPLE EQUATORIAL MOUNTING. 
iine AA ts elevated at an angle equal to that of the 
north pols All that is now necessary to put the 


standard in a correct position, is to place the surface 


2 in the plane of the north and south meridian. Then 
the surface through which AA passes Hes parallel to 
the earth's axis The standard must be rigidly 
fastened in this position. 

The next part ef the mounting to be placed is the 
polar axis The bearing of a bicycle wheel is very 


this, as it turns readily and smoothly. 
fastened securely to the elevated sur- 
parallel to side 2 as well as the 
on which it is fastened. To the threaded north 
bearing for the declination axis 
made from a piece of 


wel! suited for 
This axis must be 


face, and 


must lie 
surtace 
end of the axle, a 
must be affixed. This can be 


stout oak of about 1x2x3 inches. For tapping the oak to 


fit the threads of the axle, drill a hole in the oak the 
size of the root of the threaded part of the axle. The 
oak piece may then be screwed on the axle, and a 
tight fit obtained. Through this oak piece drill a hole 
the size of the rod to be used as the declination axis, 
as shown in Fig. 1. Quarter-inch gas pipe is suitable 
for this axis, as it is strong and light, and can be 
easily threaded with standard dies. cach end of the 
pipe must be threaded, one end being threaded for 
about four inches. The length of this pipe depends 


upon the weight of the telescope, as this pipe will 


hold the weights for balancing the telescope. A 14- 
inch piece of pipe is usually long enough. This axis 
may be fastened to the telescope in the same manner 
as the polar axis was fastened to the declination axis 


However, the declination axis must be per- 


and the telescope perpen- 


bearing 
pendicular to the 
dicular to the declination axis. 

In order to give long exposures upon stars, 


polar axis, 


comets, 
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telescope must be made to follow the 
This is done by using 
from east to 


and nebula, the 
heavens in its diurnal motion. 
a clockwork to drive the polar 
The telescope can be the stars 
very well in the following manner: Procure the bare 
works of an alarm clock. Find the circumference of 
the minute-hand shaft. Then make a wooden pulley 
the circumference of which is twenty-four times that 
of the minute-hand shaft. Fasten this pulley to the 


4 


axis 


west. made to follow 





FOLLOWING mundi. E 


OBJECTIVE TELESCOPE 
TUBE 


Fig. 2.—DIAGRAM OF TELESCOPIC CAMERA. 
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Then fasten the clockwork 
shaft projects out on the 
1 gives a clear idea of 


lower end of the polar axis. 
to the standard, so that the 


west side of the mounting. Fig 


the arrangement. Now attach a stout, well-resined 
cord to the pulley, wrap it around from east to west 
a few times, then stretch it to the shaft on the clock 


times, and let it 
half a pound attached 
shaft, so 


and wind it around about three 
dangle with a weight of about 
to it. The cord must be wound around the 
that when the shaft turns, the polar axis will turn 
from east to west. It will now be seen that when the 
shaft turns twenty-four times, as it would in a day, 
the polar axis will turn around once, just as the stars 
seem to make one about the earth in 
twenty-four hours. 

The constructing of the photographic telescope will 
Fig. general shape and plan 
of the instrument. The object glass is the first essen- 
tial to be considered. An achromatic lens, the focal 
length of which is less than forty inches, will be fit 
to use, but lenses of greater focal lengths, and not 
corrected for the actinic rays, are incapable of produc- 
ing good negatives. The tube of the telescope should 
next be made. Tin tubing painted black or red on the 
inside wiil make a good tube for the The 
tube should be large enough to allow the lens to slip 
into it, and long enough to allow the lens to be slipped 
in or out, so that a sharp image may be projected 
upon the plate. As for the plate holders, it is best 
to buy them ready made. A simple device for holding 
the plate holder is shown in Fig. 2. 

It is absolutely have a finder and a 
following telescope on a photographic telescope, where 
long exposures are to be made. A small telescope, 
magnifying from ten to twenty diameters, will suf- 
fice for both of these requirements. These telescopes 
can be obtained at a small expense at any optician’s. 
To be able to keep the star in the same position in 
the finder, crossing each other at right 
angles are placed in the focus of the eye lens of the 
eyepiece. The wires must cross at the center of the 
field of view. (See Fig. 3.) The position in which the 
star is placed and kept is also shown in the same figure. 
The following telescope must be firmly attached to the 
large telescope and parallel to it. If this is done, the 
object appearing on the cross wires will be projected 
upon the center of the plate. The telescope 
should now be weighed, and a weight of about one half 
the telescope’s weight constructed. Tap the weight in 
the center to fit the threads on the declination axis. 
Now the telescope is made to balance on the declina- 
tion axis, and is fastened to it as shown in Fig. 1, and 
the telescope and weights are made to balance on the 
polar axis. When the photographic telescope is com- 
pleted, it should meet with the following requirements: 


revolution 


come next. 2 shows the 


telescope. 


necessary to 


two wires 


whole 





Fig. 3.—CROSS HAIRS IN THE EYEPIECE. 


1. That the polar axis is elevated to an angle equal 
to the latitude of the observer's station. 

2. That the polar axis lies in the plane 
meridian. 

8. That the declination axis is perpendicular to the 
polar axis. 

4. That the telescope is perpendicular to the declina- 
tion axis. 

5. That the polar axis can be made 
east to west once in twenty-four hours. 

6. That the plate is placed in the proper focus of the 
objective. 

To try out the 


of the 


to turn from 


instrument, place the plate holder 
with a plate in place. Get a bright star in the finder; 
and place it as shown in Fig. 3. Start the clockwork, 
draw the dark slide of the plate holder, and expose for 
about ten minutes. With but a trifle variation in the 
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speed of the clock, the star should be made to keep the 
same position in the finder. Develop the plate, and if 
the plate has been in the focal plane of the objective, 
and the telescope has been guided correctly, the star 
will appear as a sharp, round dot. A few trials of this 
sort will bring out the defects of the instrument, which 
must be corrected before good results can be expected. 

In regard to the length of exposures to be given, 
only a few suggestions can be given. The moon can be 
successfully photographed in one or two seconds. The 
sun requires a shorter exposure of about one-quarter 
second, with the aperture reduced to about one-half 
inch. Stars, comets, and nebule require long exposures 
and careful guiding. Exposures of one hour generally 
give good results. A fast plate is used to advantage 
in photographing stars, comets, and nebule, but for 
the sun and moon a slow plate is required. Celestial 
photography will be found to be a pleasure, as well as 
instructing, by all those who try it. The celestial pho- 
tographer will never lack for subjects, as there is al- 
ways some interesting object in the heavens that is 
willing to impress its image upon the sensitive plate. 

a ee 
A CHEAP HYDRO-COMPARATOR. 
BY GEORGE N, WILCOX, 

Having a pair of cheap balances, and finding that 
the weights did not agree, I made a one-grain weight 
by cutting a piece of No. 23 copper wire (as nearly as 
possible) 1.113703 inch long. I used a steel scale 
graduated to hundredths, and a microscope; but if you 
make it 1% inches by a yardstick, and file off a hun- 
dredth as near as you can guess, and trust the diam- 
eter of the wire to be accurate (0.022571 inch) you 
will probably come nearer than some weights you 
might buy. For other sizes of wire (if you have no 
table giving length per pound) multiply the length of 
each smaller size (larger number) by’ /2—1.26, and 
for a larger size divide. A No. 24 should be 1.113703 
inches by 1.26 inches long, and a No. 26 should be 
twice as long as a No. 23. 

Now, to compare weights of other kinds, I split a 





HOME-MADE HYDRO-COMPARATOR. 


cork half through, as the boys do for a fishing float 
(though I used a somewhat smaller one) and put it on 
a piece of the No. 23 wire, twisting it around a couple 
of nails below the cork to keep it right side up. About 
an inch above the cork the wire was coiled and then 
stitched into a piece of paper the size of a quarter to 
form a scale pan. 

This float may be placed in a glass of alcohol, 
weighting it down after putting on say the one-grain 
wire weight, until the cork is completely submerged. 
After this it will be found that a very small bit of 
paper will sink it considerably lower, in fact it will 
probably go down and wet the paper scale pan as mine 
did many times, unless you put a piece of pasteboard 
over the glass with a hole in it for the wire, but not 
large enough to let the pan through. 

Now see how far the cork is below the surface, and 
take off the one-grain weight and put on the weight 
you wish to compare, and see if the cork is higher 
or lower. If allowed to stand a few minutes, the posi- 
tion of the cork may change for some reason which I 
cannot explain; but allowing only time enough to come 
to rest, and changing your weights several times. you 
can probably get them nearer alike than by any other 
method which is as cheap. 

Perhaps I should explain that when weight is added, 
enough extra wire is submerged to displace liquid 
equal in weight to the weight added, so a larger wire 
would give less motion, though a smaller one seems 
to be more affected by uncertain conditions. 

With water instead of alcohol, it acts as if there 
were more friction, the cork staying in the position 
placed to a certain extent. 

—_—“—— —>>+- 02a 

According to George S. Bliss, chief of the United 
States Weather Bureau of Philadelphia, J. Armstrong 
Drexel rose to a height of 9,897 feet in his flight to 
make a new world’s altitude record for aeroplanes in 
Philadelphia on November 23d. Johnstone’s record 
was 9,714 feet. It is not likely that Drexel’s record 
will be accepted, because it has been decided to record 
only those which exceed previous records by 100 
meters. 


‘ 











DECEMBER 31, I9QIO. 


Scientific 


American 








RECENTLY PATENTED INVENTIONS. 
Electrical Devices, 

ELECTRIC TIME SIGNAL.—J. I. JoHnN- 
ston, Graham, Missouri. An alarm signaling 
device, which may be applied to a clock al- 
ready in use or be built into a clock as orig- 
inally constructed, forms the subject matter 
of a patent recently granted to Mr. Johnston. 
The signaling apparatus consists of a signal 


bell and battery circuit, one terminal of which 
bearing 


is connected to a_ brush against a 



































ELECTRIC TIME SIGNAL, 


disk of insulated 
is connected to a 
disk. The disk 
the hour hand, 


while the other 
segment in the aforesaid 
is mounted on the cannon of 
and connected therewith is a 


material, 


small dial on the face of the clock. To set 
the alarm for any desired hour, the dial is 
turned so that the brush will come in con- 
tact with the metal segment when the hour 


hand of the clock reaches the desired hour. 


Of Interest to Farmers, 

FRUIT PICKER.—L. THORSTENBERG, As- 
saria, Kansas. To prevent fruit from 
bruised when picked, a fruit picker with flex- 
ible holder has been invented, in which pro- 
vision is made for varying the capacity of the 
holder to obviate the necessity of dropping the 
fruit to any distance. As shown in the 
illustration, the fruit picker comprises a pair 








FRUIT PICKER WITH EXPANSIBLE HOLDER. 


of jaws, shown open, in full lines, but which 


may be drawn to a closed 

in dotted lines, by operating a 
to one of the jaws by means 
bag mounted on the jaws passes through a 
slotted yoke, which limits its capacity. By 
sliding a sleeve upward, the jaws are raised, 
drawing the bag out of the yoke, and increas- 
ing its capacity. 


position, shown 
lever connected 
of a wire. A 


Of General Interest. 


SHUTTER MANIPULATOR AND FASTEN- 
ER.—R. T. Marsu, 347 Hampton Street, 
Rock Hill, 8 C. As shutters are ordi- 
narily constructed, it is necessary to 
raise the windows considerably to _ per- 
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SHUTTER HOLDER AND LATCH. 





mit one to reach out and unlatch the open 
shutter so that it may be drawn to a closed 
position. Pictured herewith is a method of 
fastening the shutters in such a way that 
they may be operated when the windows are 
raised only a few inches. Secured to each 
shutter of the, window is a rod terminating in 
an eye with one rod passed through the eye 
of the other. Secured to one of the rods is 
a latch made of twisted heavy wire which 
is arranged to pass through both eyes of the 
rods when the shutters are thrown open, and 
also to engage an eye on the window ledge. 
Thus the shutters may be locked in open posi- 
tion. 


DOOR STAY.—O. Eaton, 5 Merrill Street, 


Portland, Maine. Screen doors are. usually of 
such a light construction that they are apt 
to sag after a little use. In order to pre- 
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STAY FOR SAGGING DOORS. 


vent such sagging, or to correct such a con- 


| dition in an old door, a simple form of stay 


Hardware, 
RULE.—D. E. Werrs, Olympia, Wash. A 
|}combined square, level, and bevel is pic- | 


being | 








| pipe 





has been devised consisting of a hook placed 
at the lower outer corner of the door, 
to which a wire is attached extending to a 
bolt at the opposite corner of the lower panel 
of the door. The wire is doubled and the 
bolt is so arranged that it may be turned to 
twist the wire, thus shortening it and lift- 
ing the sagging side to normal position. 





tured in the accompanying engraving, in which 
means are provided for clamping an arm 
pivoted to the body in any 
position relative to the body. 


desired angular 
At the 


pivot 





COMBINED SQUARE AND PROTRACTOR. 
there is a dial graduated in degrees of are, 
whereby the angle at which the arm is set 
may be determined. The body or stock of the 
tool is fitted with a glass level tube bent at 
right angles, so that it may be used for 
leveling in two _ directions. An adjusting 
screw is provided for adjusting the position 
of the level glass. 


Heating and Lighting. 

CRUDE OIL BURNER.—E. A. WALRs, 
Waterloo, Iowa. The device illustrated in the 
accompanying engraving provides means for 
burning crude oil. The oil is fed into the 
device, in the center of which is an air 











CRUDE OIL BURNER, 


supplying air for combustion. The air 
is so disposed that the gas which is 
produced from heated oil is mixed with it in 
such manner as to produce intense heat. The 
device is particularly efficient because the air 
is delivered within the cylinder to the gas, 
where it is in the best condition for uniting 
with the oxygen to form a combustible mix- 
ture. 


pipe, 


Machines and Mechanical Devices, 


ADDING-MACHINE.—W. H. CALLAHAN, 
Utica, N. Y. In this case the invention refers 


to improvements in adding machines, and has 
for its principal object the provision of a 
mechanism to automatically and accurately 
form and display results in total form of the 
addition of various numbers when the same 
are successively indicated on the machine. 
SKEWER-MAKING MACHINE.—R. A. Grov- 
eR, Andover, Maine. The invention compre- 
hends, among other things, a grinding wheel 
for rounding pins, a feed roller for bringing 
the blanks into contact with the wheel, a fric- 
tion plate for holding the partly finished blank 











locsely in contact with the wheel, and cutting 
devices for shaping the head and point of the 
blank, thereby completing the skewer. 
DIPPER TRIP FOR STEAM SHOVELS.— 
ALnertT H. Geppes, Empire, Canal Zone, Pan- 





i mean 





























DIPPER TRIP FOR STEAM SHOVEL, 

ama, C. A. This invention provides an effi- 
cient dipper trip for use in connection with 
steam shovels, dredges, and the like, by which 
the door of a dipper or bucket may be re- 
leased mechanically, thereby obviating the ne- 
cessity of pulling manually upon a rope, or 
the like, to empty the bucket. The mechan- 
ism may be operated by steam or other fluid 
under pressure, and, after each operation, is 
returned to the normal position by means 
of a suitable spring. 


LUMBER STACKER.—C, A. Denison, Gib- 
son, Louisiana. To assist in stacking lumber 


after it has reached a height of six or seven 


feet, when it is inconvenient to do the work 
manually, a machine has been invented con- 
sisting of a conveyor belt which lifts the 








LUMBER-STACKING MACHINE, 


planks one by one. The machine comprises a 
skid formed of a pair of arms, one of* which 
bears against the stack already piled, while 
the other lies adjacent to the conveyor belt 
and forms a guide against which the planks 
are supported while being lifted. The stacker 
is adjustable to any desired angle. 
Railways and Their Accessories, 
AUTOMATIC RAILWAY SWITCH DEVICE. 
—R. I. Partipa, Box 93, Torreon, Mexico, The 
purpose of this invention is to provide an 
improved automatic method of throwing a 
railroad switch by means of trip arms engag- 
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AUTOMATIC RAILWAY SWITCH DEVICE. 
































ing triggers on a railroad car, The trip arms 
are normally disposed out of operative posi- 
tion, but are raised to operative position by 
means actuated by contact with wheels of the 
car. Means are also provided for protecting 
the mechanism from damage when any of 
the movable parfs are prevented from operat- 


ing. 
DEVICE FOR DELIVERING MAIL FROM 
MOVING TRAINS.—E. R. Ropinson, Gibbs- 


A novel form of mail-delivering 
here illustrated, which consists 


town, N. J. 
apparatus is 


of a receptacle for mail pouches that may be 
of a moving 


extended from the side car to 


























MAIL-DELIVERING MECHANISM, 
support the mail pouches that are to be de- 
livered. In connection with this platform, 


there is a stationary mechanism at the side 
of the track, which sweeps the pouches off 
the receptacle into a receiving cage. The en- 
gaging members of the stationary device and 
the retaining members at each side of the 
platform are arranged to yield if struck by 
a non-yielding member. 


Nots.—Coples of any of these patents will 
be furnished by Munn & Co. for ten cents each, 
Please state the name of the patentee, title of 
the invention, and date of this paper. 


























Kindly write queries on separate esheets when writing 
about other matters, such as patents, subscriptions, 


books, etc, This will facilitate answering your ques- 
tions. Be sure and give full name and address on every 
sheet. 

Full hints to correspondents were printed at the head 
of this column in the issue of June 18th, 1910, or will 
be sent by mail on request, 





(12339) L. J. K. says: The pumps of 
a fire boat having a capacity of 13,000 gal 
lons per minute with 150 pounds pressure on 
the pumps, and 75 pounds pressure on the 
nozzle; how many 1%-inch nozzles will it 
supply? <A. Practical hydraulic 
pend upon empirical constants or 
determined by experiment, which modify the 
theoretic values deduced by calculation. The 
quantities and pressures connected with fire 
nozzles are particularly difficult to connect by 
theoretic calculation, though Merriman’s “Hy 
draulics,” which we catalogue at $5, gives a 
good discussion of the matter. J. T. Fanning, 
before the American Water Works Association, 
in 1892, gave a table of quantities and press- 


coefficienta, 


ures, from which we note that one 11-inch 
nozzle with 68 pounds pressure throws 3&8 
gallons per minute, while one 1%-inch nozzle 
with 65 pounds pressure throws 468 gallons. 
Apparently a 1%-inch nozzle would throw 
about 540 gallons at 65 pounds, and nearly 
600 at 75 pounds, so that you could supply 


say twenty nozzles, provided always that you 
have hose or pipe area enough to bring the 
water to the nozzles at 75 pounds pressure 
In Fanning’s “Water Supply” another set of 
experiments indicates that 
be twenty-five per cent too high. 

(12340) O. D. E. says: Will you please 
inform me of a metal that is the 
sistible to the penetration of magnetism’? I 
want to put a piece of steel and a magnet 
close together with something thin between 
them that will prevent their attraction. 
A. There is no metal which can be used with 
a magnet to cut off the magnetism from the 
space around the magnet. Magnetism 
through all metals and other substances with 
little difficulty, and is not cut off by any. A 
heavy iron or steel cover over a magnet wiil 
inclose its magnetism, by furnishing an easier 
path for the magnetic ‘lines than the air fur- 
nishes, so that the magnetism remains in the 
iron cover, and does not leave the tron for 
the air. This is the philosophy for thg use of 
iron cases upon watches which are exposed to 
magnetism. 


(12341) F. E. says: 1. Kindly tell 
us when a gyroscope is spinning at high rate 
of speed does it lose on its weight? A. The 
weight of a rotating gyroscope upon the earth 
is just the same as if it were at 
the earth. Gravitation attracts every particie 
of matter, whether it be at rest or in motion. 
2. Is an electromagnet any heavier when 
charged with electricity? A. The weight of 
an electromagnet is not affected by sending an 
electric current through its coil. It weighs 
the same under all electrical conditions 
3. How many revolutions per minute will be 
needed to repel a bolt which weighs say 10 
tons from the earth by centrifugal! 
A. If the earth rotated seventeen times as 
fast as it does, all things on the 
would lose all their weight; and if it 
any faster than that, a ball of ten 
any other weight would leave the earth and 
fly off into space. The weight of the ball is not 
involved in the question. Only the velocity of 


these values may 


most re- 


passes 


rest upon 


farce ? 


equator 
went 


tons or 


the earth is involved. If the earth went at 
that speed, a day would be only one seven- 
teenth as long as at present, or 1 hour, 24 


In other lati- 
much 


minutes, 426/17 seconds long. 
tudes the speed would require to be 
greater to produce such a result, 
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Spark pli J Anderson 
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lurbine, steam, H. B ae 
Twyer sto G. MekKee 
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Typewriting machine, A. G. F. 
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rypewri 
lrypewri 
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ting machine 
ting machine, Se 
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ting machine, C, 
ting machine : 
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ar, steam ¢ d IY. Philli 
alve mechanism, explosive engine = ah 
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Vehicle spring, shock absorbing, N. Luxem 
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OUR NINE BILLION DOLLAR CROP 


HE Report of the Secretary of Agriculture, recently issued, states that the farm products of this country for 1910 are valued at 
the stupendous figure of nearly $9,000,000,000. 
**Nothing,’’ says the Secretary of Agriculture, ‘‘nothing short of omniscience can grasp the value of the farm products of 
this year.’’ At no time in the history of the world has any country equalled this record. Do you know why it is that we reap a 
golden harvest of $9,000,000,000 in our fields? Do you realize that all this is the work of the microscopist, of the man who has 
painstakingly discovered in the laboratory some means of curing the diseases of soil and plant; of the scientific manager who has 
placed the farm upon a business basis and supplanted the old haphazard methods by the system which we now find in every well- 
regulated shop and mill ¢ Do you realize that *‘horny-handed son of the soil’’ is an obsolete designation of the modern American 
farmer? ‘That he is no more horny-handed than you? That he works with brains, with chemicals, with bacteria and with machines. 
That he drives an automobile now instead of a rickety wagon drawn by a weary nag? Inthe mid-month February number of the 
‘* Scientific American’’ we intend to picture this wonderful scientific rise of American agriculture. We are going to tell how much 
more intelligence has accomplished on the farm than mere muscle ; how plants, such as the cactus, which we once regarded as noxious, 
have been converted into delicious fruit by scientific means; how fruits have been created for which a name had to be invented; how 
the colors of nature have been changed at will and the flowers painted, as it were, by the hand of the scientist; how the soil is 
vaccinated with bacteria at four cents an acre in order to enrich it with nitrogen. It is a wonderful scientific work that the modern 
farmer is doing, just as wonderful as that done by the astronomer in his dome or the electrician in his laboratory. The story of this 
wonderful work is to be told by men who have helped to make agriculture a scientific pursuit; in other words, by the men to whom 
this country owes a large part of its $9,000,000,000, reaped by the farmer this year together with his wheat and corn and rye. Here 
are the articles which will appear in the 


February Mid-month Magazine Number: 


Gg The Science of Fertilizing the Soil, by Mr. these qualities is again combined with a third plant, immense pecuniary advantages of using the newer 
, . . > wy , and how at last, after years of work, the new variety material—its comparative cheapness in regions where 
Walter Henry Beal, of the Office of Experiment is obtained which realizes the conception which the lumber is scarce, its durability, and all those other 
Stations, U. S. Department of Agriculture. plant breeder originally formed. Surely such work qualities which have made concrete an ideal building 
. ore chemist, as Mr. Beal will tell you, has taught has its romantic side. ‘The mere facts in themselves material. 
the farmer how to fertilize the soil scientifically. speak volumes. How the plant breeder goes to work, 
He has taught him that fertilizing is not merely a how failure after failure meets him, how he plods on gq New Reaping and Binding Machinery, 
matter of spreading manure and phosphate, but a undaunted, and finally arrives at the realization of 
chemical task just as important as that which in- his plant dream, all this Prof. Spillman will tell, as 
volves the manufacture of the thousand and one 


only he can tell it. 

drugs in a chemist’s shop. Mr. Beal will show how 

the farmer nowadays takes a tiny composite sample gq The Science of the Soil by Mr. Walter Henry 
of his earth, puts it through the processes of chem- Beal, Offic f Runerime t St tions. U. S. De t 
ical and physical analysis, so that he may ascertain wae ce ba EPS any Ws Te epars~ 
whether or not he is planting what he ought to plant ment of Agriculture. 
in order to obtain the best results, and whether his 
soil contains too much or too little alkaline matter 


ERE we wul discuss the mechanics of agriculture, 
the use of the traction engine instead of horses, 

as the motive power of farming implements; — the 
reapers that cut a swath of 20 to 26 feet as the 
engine proceeds; the gathering of the fall by auto- 
matic rakes; the threshing and sacking ot wheat by 
machines; the planting of corn by special drilis 
which have taken the place of the old method of 
hand dropping; the combination of cutter and binder 
which in one hour does the work formerly requiring 
a day for one man to perform with the old corn 


O you know that some soils are sick? ‘That they 

must be cured just as if they were living, human 
instead of valuable humus. beings? Did you know that they are infected some- 
times with harmful bacteria, that they grow tired, 


@ Breeding New Grains, Plants and Flowers, by 
Prof. W. J. Spillman, Agriculturist in Charge of 
Farm Management Investigations, Bureau of Plant 
Industry, U. S. Department of Agriculture. 


S' PPOSE that you found yourself in a country 
7 climatically so constituted that the ordinary 
grain could not be grown profitably in it. Suppose, 
in other words, that the ordinary grain had to be 
changed to withstand greater colds or some strange 
disease. Fifty years ago that tract of land would 
have been a desert. ‘To-day it blossoms with a crop 
of its own, a crop which is not of nature’s creation, 
but of man’s. Prof. Spillman will tell you how all 
this has been brought about. He will show how the 
plant breeder creates in his mind a certain wheat, 
or rye, or corn, a thing that exists nowhere on the 
earth exactly as he conceives it, but which must 


that they need a rest? In a word, did you know 
that the soil, so far from being an inert mass, is as 
sensitive chemically and physically as an animal? 
Mr. Beal will point all these things out to you and 
show what the work of the modern chemist has done 
in discovering the diseases of soils, in curing these 
diseases by the proper addition of the missing chem- 
ical elements or the destruction of harmful bacteria, 
and how worn-out soils are reclaimed and made to 
produce crops again. 


@ Cement on the Farm, by Ralph C. Davison. 


HE old wooden fence post and silo have given 
place to the more substantial concrete structure. 

Mr. Davison is a practical man who has worked 
with concrete for years, a man who has seen concrete 
take its place in almost every form of building. He 


knife; machines which have displaced the husking 
peg and shell corn at the rate of a barrel a minute; 
and the rakes and stackers that cut a ton of hay in 
one hour and a half, work that once required eieven 
hours for one man. 


@ The Motor and the Dynamo on the Farm. 


VEN the electrical and mechanical engineer have 
done their share in uplifting the farmer. Dy- 
namos of special type have been invented to light 
and heat the farm house. They generate a current 
which will drive electric motors that will do most of 
the work formerly performed by hand. Gasoline 
engines are employed for pumping, and for driving 
machinery of various kinds. In a word, the motor 
has, to a large extent, taken the place of the human 
arm. The mechanical cream separator and churner 
do the work of ten men at perhaps one-tenth the 





exist if that particular piece of land is to be made 
a profitable farming country. He will show how 
quality of this plant is blended with some quality 
of that plant, how the new plant which combines 


Mid-month Magazine Numbers for 1911. 


HE February Mid-month Magazine Number is but the beginning of a whole series. We are inaugurating a new 

American ’’ which will be bigger and broader than the *‘ Scientific American’’ has been in the past. Each month we will issue a 
magazine number in which, besides the regular pages of the ‘* Scientific American,’’ the reader will find articles by eminent men on 
important scientific or mechanical topics. The Mid-month Number for February, for example, in which the scientific aspects of 
modern agriculture will be simply discussed, will contain not only the articles enumerated in the foregoing list, but also the regular 
pages of the ‘* Scientific American”™’ in which the achievements of eminent chemists, astronomers and engineers are recorded as usual. 
Following this plan other Mid-month Magazine Numbers will give, in addition to the regular matter, special articles on the following 
topics: 


JANUARY—The Annual Automobile Number. 


will describe what the possibilities of concrete are cost. All these mechanical improvements have con- 
on the farm, by holding up to you its successful use verted the farm house and its outlying buildings into 
for almost every purpose for which wood was for- dwellings that are as comfortable and livable as any 
merly used. What is more, he will drive home the well-appointed country house. 


ee 


Scientific 


JUNE—The Railroads of a Continent. SEPTEMBER—Aviation. 


The new frans-Canada Railway; map showing all This number will contain illustrations of ali the 
FEBRUARY—The New Agriculture. transcontinental roads. Brief description of each notable improvements of the year in dirigibies and 
road, length, number of engines, cars, etc., passengers aeroplanes. Detailed drawings will show construc- 


and freight carried. Photographs and diagrams of tional features, photographs of machines finished 
locomotives, ete., block signals, switches, ete. and in flight. There will be special articles by the 
men who have made flying possible. 


OCTOBER—The United States Navy. 

We once led the world—we are now the last. Illus- Article 
trations of the fast packet sailing ships of the 50's the U 
and the tea clippers. How the Civil War, etc., killed 
our merchant marine. Need of subsidy to revive 
shipping. Illustrations of giant liners—ali foreign 


MARCH — Cement. 

The most notable factor in engineering and archi- 
tecture to-day is the rapidly extending use of con- 
crete. It is the chief material in the Panama Canal, JULY—The Merchant Marine. 
irrigation, dams; is being used for posts, telegraph ; : 
poles, piling, and even for ships. a N wag seer a Ft in 

- © Wavy by an officer who has had most to 
do with it; showing why and by how much we lead 
the world. Profusely illustrated with views of each 
class of ship, from the torpedo hoat and submarine 


APRIL— Light and Heat. 


Interior and exterior illumination. Electric, gas, owned 
acetylene lamps; economical lighting, electric flash- 4 up to the 26,000-ton dreadnought “Wyoming.” Article 
ing signs, street lighting, etc. ‘ on the construction of a battleship, laying the keel, 
AUGUST—Conservation. erecting the frames, plating, putting on the armor, 
wae Comprehensive scheme for conserving the flood mounting the guns, and erecting the engines and 
MAY—Aviation. waters and delivering them through canals to the boilers. 


This number, while chronicling the flying events of arid lands. Map showing all projects, present state 

the year, will give particular attention to the dirigi- of work and cock to be — gtr cee dams have NOVEMBER~— Industrial Chemistry. 

ble; it will have an article on Brucker’s attempt to been built, canals cut, tunnels driven, deserts turned Synthetic chemistry, coal tar products, artificia! 
cross the Atlantic from East to West, in which his into unbelievably productive farms and thriving production of rubber, etc. Metallurgy, chemistry of 
dirigible will be fully illustrated and described. cities builded. Statistics of the original and the steel and varous alloys. Electrochemistry works at 
Progress with dirigibles in Germany, France, and present size of our forests; means for preventing loss at Niagara, Describing various processes. 


England will be made clear. by ruthless cutting, and by fire. DECEMBER—To be announced 


__ The programme which we here outline is subject to change. We may decide to modify in some respects the order 
which the topics are to appear, 


n 
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RETROSPECT OF THE YEAR 1910. 
(Continued from page 519.) 
system for 
lines. At 


a meeting of the American Society of Me- 


ence for the direct current 


use on suburban and terminal 


chanical Engineers, George Westinghouse 
made a strong plea for uniformity in the 
future electrification of railroads This 
robler which calls for an early so- 
lution, ff our 1 roads are not ulti- 
mat to be confronted with the same 
costly and inconvenient complication that 
arose from the diversity of gages in the 
story of steam railroads 

M encouraging than the New Haven 
rep is the announcement of the results 
of « ration of the St. Clair tunnel, 
the change from steam to elec- 


resulted in a reduction of 39 


per vent in fuel consumption, 40 per cent 
! il operating expenses, and a 
total iuction of 20 per cent as com 
pared i veration by steam locomo- 
Re ts from abroad, notably froin 

Great Britain, as to the results of elec 
trification of steam railroads, are dis 
tinetly encouraging The electrification 
tl lersey Railway has raised the 

erage speed from 1 

nour; the number of ton miles per year| 
ne up from 43 to 67 millions, and | 

total expenses per ton mile, including 

th nterest on capital cost, have been 
reduced from 0.344 to 0.293 of a penny 


obtained on the Northeastern 


Railway and the Midland Railway from 


electrification show similar improve 
ment both in economy and in improve- 
ment of operation. Considerable interest 


has been aroused by the construction of 


a turbo-electric locomotive which is be-| 
ing tested on the Caledonian and North | 
British railways in Europe The cur- 
rent for driving the motors is generated 
hy a dynamo which is direct connected 


to a turbine engine Steam is sup- 


plied by an locomotive 


fitted 


ordinary 
The 


passes to a condenser, and 


boiler, with a superheater 


xhaust steam 


the condenser water passes thence to 


t 
hot-well, from which it is returned to the 








iler by mes of a feed pump. The 
place of the steam exhaust is taken by 
a smail turbine-driven fan. The turbine 


and current is 


from 200 to 600 


runs at 300 revolutions, 


supplied at volts pres- 


sure to the four series-wound traction 


on four main driving axles. This 
French 


locomotive of a 


motors 
is a revival of the Heilmann 
dozen 


steam lectric 


years ago, with the difference that the 


locomotive used 
that 


introduced 


Heilmann 
various 
into the 


and 


engines, 


have been present 


machine, At the present writing, the re 
still in prog- 


Some 


sults of the tests, which are 


ress, have not been made public 


ef the most important developments in 
the electrical world are those in the 
feld of hydraulic-electric engineering. 
The question of the further diversion 


of water at Niagara Falls for power pur- 


settled during the year by 


treaty 


poses wast 


the signing of a between the 


United States and Great Britain regulat- 


ing this important question. According 


to the provisions, the New York side will 
be permitted to take 20,000 cubic feet 
from the river above the falls, and the 


Canadian d divert 36,000 cubic 


feet. Th 


lowing the 


may 
treaty contains a provision al- 


Canadian company to trans- 


mit and sell on the United States side 


at ieast ) per cent of the power gen- 
erated in Canada The trend of hy- 
draw ectric practice is in the direc- 


tion of generators and turbines of un- 


precedented dimensions, the latest in- 


stailation, on the White River, near Ta- 


toma, bei designed to include water 
turbin« each developing 20,400 horse- 
power under a maximum head of 480 
feet After nine years of experimental 
work, Edison appears to have brought 


his storage battery up to the 
which it is ready for 
ploitation cy 


point at 
commercial ex 
street 


railway car, 


equipped with the has 
been 


the crosstown lines in this city, and has 


new battery, 


running successfully on one of 


proved its economy for such service over 
other types of cars which require trolley 
transmission, overhead or under- 
The subject of illuminating en- 
deal cf 
branch 


either 
ground. 
occupying a great 


This 


gineering is 


attention at present. new 


of electrical engineering received an 


impetus at the recent convention in 
Baltimore, which was followed by a two 
weeks’ course of lectures at Johns Hop- 
kins University, taking up all the phases 
lectures were at- 
numbers expectation; 
which well for the future devel- 
opment of electric and other types of il 
connection, the ine 
vention of Dr. Hewitt, by 


which the rays lacking in mercury vapor 


of illumination. These 


tended by beyond 
speaks 
lumination In this 
Peter Cooper 
lamps may be supplied, is important. He 


has provided a reflector coated with a 
waves of 
and 


greater 


fluorescent material by which 





light have their frequency altered 


are reflected as waves of a 


length Thus certain of the 
rays by the reflect- 


close approximation 


transformed into red 


ing material and a 


to daylight is obtained 


bo 
ae 





».6 to 19.9 miles per |THE EXPLOSION AT THE GRAND CEN- 


TRAL TERMINAL, 


| 
page 521.) 


main leading from the storage tanks to 


(Continued from 


the various supply pipes throughout the 
yards. But three of the four tanks were 
filled with gas, and this escaped rapidly 
main. Despite the fact 


from the broken 


| that the pungent gas produced a pro 
|}nounced odor in the neighborhood within 
hour, and also that the 
j}man in noticed 
ithe pressure was falling, and finally shut 
sufficient quantity 
with the air 


a quarter of an 
eharge of the gas tanks 
one of the valves, a 


of gas escaped and mixed 
beneath the power house to make an ex- 
mixture. Suddenly, 


after the 


ceedingly explosive 


}twenty-nine minutes 


>] . 
and while men were at work trying to 


|jack the car back on the rails, there was 
a terrific that shattered win- 
dow glass for blocks around, besides com- 


explosion 


mitting great devastation in other ways. 
A trolley car that was passing Fiftieth 


Wood-working 


rays are | 






Machinery ~—SS= 
For ripping, cross-cut- SN 

ting, mitering, grooving, Ny 2 

boring, scroll nawing edge ». , 


moulding, mortising; for 
working wood in any man- 
ner. Send for catalogue A. 
The Seneca Falls M'f’g Co. 
695 Water St., Seneca Falls, N. ¥ 
THE SEBASTIAN 15-INCH ENGINE LATHE 
HIGH GRADE LOW PRICE ’ 
Automobile Builders, Garages, Repair and General Jobbing 
Shops find this the ideal lathe for their work. Catalog free 
The Sebastian Lathe Co., 120 Culvert St., Cincinnati, Ohie 
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GRINDER 


Has no pumps. no valves. No 
piping required to supply it with 
water Alwaysready for use. Sim- 
ylest in construction. most efficient 
5 operation. Price will interest you 
w. F. & JNO. BARNES CO., 

Established 157 


Rocktord, IL 











1999 Ruby &t.. 


OES YOUR MOTOR KNOCK? 


n amoment with the 
tor experts all over the world. 


1 n locate the 
Sonoseope. Used bys 
Price, postpaid, $2.00. Cireular free. 


Gaylor Automatic Stropper Co.. Stamford. Conn. 


\ PRINT for YOURSELF 


‘ards. circulars, book, newspaper. Press $5. 

Larger $18. Rotary $0. Save money. Print 

for others, big profit. All easy. rules sent. 

Write factory for press catalog, type, cards, 

paper. THE PnESS CO., Meriden, Conn. 
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HOEFT & COMPANY, Chicago, U. S. A. 
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THE UNIVERSAL TELEGRAPHIC COMPANY 
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Buying material in large quantities and 
Let Us Do Your having a modern factory p oar ace with 


the latest machinery enable us to make 


very low price. Estimates free. 


Manufacturing 


almost anything in metal or wood at « 


We have 


8 complete model and pattern department 


TINLEY PARK MFG. CO., 12 State St., CHICAGO 





Manufacturer of Patented Articles, Models, Tools, Dies, 
Jigs, Special Machinery, Experimenta! Devices, Novelties, ete. 
CHAS. E. DRESSLER, 882-8390 24 Ave., New York 
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rewers’ 
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Expert Manufacturers 
Fine Jobbing Work 


PARKER, STEARNS & CO.. 288-290 Sheffield Av., B’klya, N. Y. 
FOR SALE--PATENT No. 959370 


Railway Station Indicator. 
un at present. Can be seen and operat 
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Full line of subway stations 
any evening. 
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accident, 


| 


| Street on Lexington Avenue was over-| 
| eneeed on top of a passing automobile. | 


Four passengers in the car were killed 


} 


outright, and many others were seriously | 
| 


miracle the chauffeur of 
sole occu- 


injured. By a 


the automobile (who was the 


| pant ) escaped without serious injury. 


reciprocating | 
refinements | 


The greatest force of the explosion seems 
to have been toward the east. It wrecked 
the power house rather badly, blowing off 


ithe roof, as shown in our photographs; 


but with this exception no very serious 
damage was done to buildings in the im- 
mediate vicinity, save for the breaking 
The explosion spent its 
yards toward the 
Madison Avenue 
did not rule. A 
bricklayer, a tall 
chimney of the power house, was lifted 
from his scaffold and dropped into a flue; 
he was not injured and was 
able to give a good account of the entire 


of window glass 
through the 
buildings on 


force 
west, and 
damage, as a 
working on 


suffer 


who was 


seriously 


affair from the tim 
to the moment of tHe explosion 

has demonstrated the 
the lighting of rail- 
is to be hoped that 


This accident 


danger of gas for 
and it 


railroads 


way trains, 
our leading 
use and substitute electricity 
age batteries where it is not possible to 
use current from the feed wires. In the 
case of local trains on both the New York 
and the New York, New 
lines, electricity can read- 


will 


from stor- 


Central 
and Hartford 
ily be used (and is 
system); but on through trains it is nec- 
essary to install a storage battery plant 


used on the former 


on each car or else use some form of gas 
illumination. The Pintsch gas has been 
used for a number of years satisfactorily, 
but how dangerous it is under certain 
conditions has been demonstrated at last 


very forcibly. In the case of a railway 





accident cars that are lighted by gas 
can readily catch fire, while the storage 
(Concluded on page 531.) 





the train ran away | 


abolish its | 


Haven | 





MUNN & CO. Inc. 


361 BROADWAY 
NEW YORK 





A Home Made Alternating Current 


Motor Read Supplement 1688 for a good, clear article by F. E. Ward, 

q E.E., on the making of a one-eighth horse power alternating 
current motcr. The motor can be constructed by anyone of ordinary 

skill in the use of tools who has access to a screw-cutting lathe 

with a swing of nine inches or more. The motor is designed to run 

on the 100 to 120 volt, 60-cycle, single-phase alternating current 

circuit, now in wide-spread use for the li f i 

motor will drive a 16-inch brass fan, a small lathe, or a 50-watt 

dynamo for generating direct current for charging storage batteries, 

and in fact will do almost any kind of work that pony 

one-man power. Order from your newsdealer or from us. 


of dwellings. The 


done by 





























BOUND VOLUMES OF 


AMERICAN 
HOMES and GARDENS 


1310 Illustrations 1910 492 Pages, Price $5 











viz. : 
1905 





@. American Homes and Gardens is beautifully 
printed and is handsomely bound in silk finished 
cloth covers, printed in three colors, with gilt edges. 
The year’s volume contains 492 
1300 engravings, which are as full of detail and 
finish as actual photographs. They depict the most 
notable homes in America as ef is 

sions, the modest house and bungalow, the most 
beautiful gardens and the more simple ones. 

@ The edition deals with every appoint- 
ment of the home; it treats of the 
ating of the walls, the furnishing of the 


draperies for the doors and the windows, 
the suitable furniture for the hall, living 
room, dining room, library, kitchen, bed- 
room, bathroom and porch; the landscape 
work about the house and the garden 
with all its accessories. 


SPECIAL NOTICE 


ges and over 


s historic man- 


ecor- 


: On request we will send you 
a list of contents of the 1910 volume, 


A limited number of the back bound volumes are available, 
i 1906, 1907, 1908, and 1909. Price $5.00 each. 
volume, $3.50. 


MUNN & CO. Inc. Publishers 
361 Broadway, New York 
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Flying machines livi ng 
































Indian method of making 
Artesian well, autobiography of 
Arthur, Daniel, death of 
ASTRONOMY. 

Altitude and azimuth instrument 

Discovery, m methods 

Moving observatory 

Photographic scope . 

Photography, slestial for ama 

teurs *261 

Starfinder, equatorial 281 

Stellar researches 

See also Eclipses; 

tories; Planets 
Telescopes. 
ATMOSPHERE 

Coldest region 

Electricity, atmospheric 
r 
atmospheric 
studies in 
Profile of atmosphere 
Science and atmosphere 
measurement 
Automaton, fake 
AUTOMOBILES. 









’ Observa 
ime; Sun; 














Amphibious . -.. *464 
Electric motor truck on farm *281 
Fire pump, turbine 

Ice sled . 

Motor cars , of 





Weapon 
Wind wagon 

AU. OMOBIL 
Automobile 
I 


airships 





ACCESSORIES 
jack from pipe fittings.*300 









light plant.. . *6 

ver for tires 218 
Stethoscope for detecting engine 

trouble : *184 

Tire inflater (pate - 240 


AUTOMOBILES, DE VE Lot MENT 


Automobile show, January, 1911 320 

Forecast of 1911 eee . §1 

—, and opportunities of in 
dustr 428 


*TOMOBIL ING 
weno om picnics of German Em 
peror ... Y 
Glidden automobile tour, 1910 
Tarred roads effect on vegetat 
wderbilt cup race 
Telephone connections 
-Vanderbilt cup race, slaug 
Azimuth and intone altitude instru 
ment .....+- ° *3. 









Balance, sensitive 178 
Ballasting and track lifting mat hine*272 
bALLOONS AND AIRSHII 
Aeroplane and balloon cunt ned 
America I1., new record *363 
Balloon, old, found in Canad 
Balloon training for aviato 
Jalloon voyages in Canada, old 
‘Clement-Bayard II.’ 
‘Erbsioch"’ disaster 
Gas-supported airship 
Hydroge: gas generation 
Parseval airship ..... 
Rubber balloons, inflation 
Whirling table experiments 
Wireless telegraphy on dirigibles 
See also Aeronautics: Aeronautics 
Military; Wellman Expedition; 
Zeppelin. 
tattleships. 











See Warships. 








tank of Englend notes, making......418 
Baseball mathematics oes 
Bean, new variety ... coeeete 
BICYCLE. 
Crankless ........ * odie *383 
Hydrocycle 180 
Propeller-driven, French *184 
Water cycle » *465 


Binding Scientific Americans at home*484 
BIRDS. 











Aeroplane and bird . 419 

Insect pests and birds 

Luminous plumage wed 

Secretary bird . 320, 

Undesirable, barre a by Agricultural 

ment ‘ ae 25 

Wild birds’ economic value.... * yuo 
BOATS. 

Folding ... #29 

Reinforced concrete 144 
Bleaching apparatus, electrical.......157 
Blizzard, who invented word 171 
Blood stains, new test for 390 
soiler testing pump, emergenc y *108 


BOMB 
Aeroplane, myth 
Cannon ° 
Boomerang, ‘*‘Curva’’ 
BOOK. 
Binding Scientific 
Thumb indexing 
Boring, deep excavation by 
Boring holes in wood, jigs 
Bottle opener and knife (patent) 
grace bit, geared (patent) 
Brazing copper float 
Bridge, at Toulouse 


American 





Bridges, highest masonry in the 
world . ‘ ° *21 
Brucker, criticism of Wellman 439 


BUILDINGS. 


Municipal building. New York *41 
Office building dissected oo 
BULLETS 


Bullet molds geese : 
Impressions, on fabrics 








Photographing projectiles . 51, *417 
Burbank’s work .. caren #126 
BURNS 

Electric. TIT CTCT TC TET TTT 419 

Sulphuric acid ....cccccscccess ots 

Cc 
Cable testing by induction...... *184 
Cacti. denatured alcohol from. ey 
Calculating machine . *344 


Camera, moving picture, home-made.*483 

Camphor cultivation, American experi 
MOONS nec ccicncecce . 51 

CANAL. 

—Atlantie coast ...... Ceceaccccccces 2 











Electric locomotive for locks 
St Martin Canal, vault. 
Panama Canal 
synthesis of oseo & 


















t% 
Cx resignation of 62 
Cs ° . 
( Street Cars. 
Catamaran motor boat o<03 ee 
Caterpillar, new Mexican, range. 50S 
Cattle, cross between Texan and 
Indian . - 280 
Caveats abolished ° 46 
Cement See Concrete 
Census of 1910 err. 
Centers, handy for, lathes *454 
Chambering out a hole .*109 
Chanute, Octave, a_ tribute 44 
uavez, death of 275 
Check signing machine i *344 
Chemical growth on bottles ... "a84 
Chemical industries in Germany 62 
tuisel, mortising ° .- *108 
ristmas tree lamps, new see 
ir holder for hats (patent) *130 
Cc r protector and ashes retainer 
(patent) . ° ocovo ee 
y beautiful, the ° 20) 


( Lim ATE and recent solar radiation.374& 
Forests in relation to climate and 
floods = ereryere. 
CLOCKS, 
(locks of many ways 
Electric clock 
Electric, driven by 
Electric, home-made 
Metropolitan tower clock 
Revolving dial as 
LUA 
Coal dust ignited by electric flashes. 
. 


pendulum 








Coal-leveling machine, electric 281 

Saving coal by burning - ..410 

Test of weathering . 104 

Uncle Sam's new way of buying... 46 
COLOR 

(olor sense in fishes... ‘ ...145 

Light effect on dies *360 


OLOR-»n. otography. See Photography. 
OMETS 
Halley's, late observations .. 618 
Halley's, motion of molecules in 

tail : 
Rrooks’s comet, return 
*“Comptometer’’ 

cTE. 











CONCRI 
hoats 6s06een cue 
Curb and gutter vn 31 
Ligno-concrete early *198 
Molded —omes for workmen *496 
Oil reservoirs, the largest 
Pipe line, Ontario Power Co 


Pipe made by centrifugal action 
Pipe, making continuous 
Rammer for concrete floors 

rest of reinforced concrete 

T 1 





Vault over Paris canal. . 
Waterproof concrete vats 





Conev Island, mechanical side of 
Congress and naval reorganization 
Conservation, conservative 

( 


‘ooper Hewitt light-transforming 
flector .. eee 
‘oppersmith’s wrinkle 
orn, prize, qualifications of 
‘otton gin, teazer 
otton-spinning, safety appliances 
rane and —- —_ combined 
retinism anc ) 
"RIMINALS, DE TRC “TION. 
Blo.d = stains 
Fabric marks on bullets 
Finger print system 
Cultive a and plow 
CURRENCY. 
tank a England notes, making 
$500,000,000 ready for emergency 








motor-driven 








New currency moichines ; 
Washing paper bills . 26, *280 
Cyrano, and flying mac hine ° . 402 


Dew ponds cbeedenesceceveeee 
Dew and cloudy sky.. née 237 
Die and punch, lining up eT a 
Dinosaur skeleton with skin .*61 


Dirigibles. Se« tlioons and Airships; 
Wellman expedition; Zeppelin. 
Ditcher wheel and gasoline traction 








engine ° *348 
Ditching machine, motor-driven *141 
Dividers, micrometer setting.... *300 
Dovetailing, a wrinkle in jane *483 
Drawing-board, convenient oeeee *34 


Dreadnoughts. See Warships. 
Dredg: shock arrester 
Drift, to make a handy 
Drilling, chambered hole 
Drop hammer for small shops 
Drydock, new Mare Island 
Dunant, Henri, death of . 37s 
Dust prevention on public roads.154, 174 
Dyes and pigments, effect of light 
GE ccwssceces oseee 0+ seeeen ee 








a Se PPererrery rece ret rere 
Earthquake shocks and. building 
foundations 

Eclipses, solar and lunar 
Kdison e tric light 
Eggs, cold storage in weanee 
Ejector, pump for home us 
ELECTRIC APPARATUS AND 








ANCES 
Bleaching apparatus caes 157 
Cable testing by induc tion........*184 
Clocks, electric .*146 
Clock, electric driven by pe ndulum 
in ptemeseaes S4 


lock, clectric, home-made 
Coal-leveling machine 
tric burns ...... cece 
trie furnace and tool steel 374 
tric-lamp heating and cooki 
devices 
Electric sign me istrosities.. 
-Eraser driven by electric motor.. 








i ter, 
ELECTRIC LIGHTING, 
Cooper Hewitt — weeny 


Electric 





Flectrochemical 
Mlevator, } 
Encyclopedia, . 
Engine, device for locating trouble 

. *18 










olf actory 








Forest ‘fires, "“how- 


Flying 








AS AND GASOLINE ENGIN 
Marine engine and producer-gas. 
Traction 


Furnaces, electric blast 
Heart-beat recording 
Home-made display sign 
Hot water supply system.. 
Instrument for detecting alternat 


ing currents 


Lamps, singing . oe eo 
Radium coliector for electricity 
Storage battery alarm 


-onstructed 





easily 





reflector 


Edison's patents, “cost. 
llluminating engineering lectures at 


Johns Hopkins 


-Lamps, new Christmas tree.. 
Lamps, the newer electric 
Sign, chariot race ° 
Tantalum | filament, strength 
Wiring, ‘“‘Kuhlo” eees 
locomotive for canal locks 
Electric locomotive, steam turbine 
E dectric motor truc k on the farm. 
Mlectric motors, portable, for farms 
Electric properties, iron and ¢ 





a oys 
BLECTRIC RAILROADS. 
Paris's $20,000,000 scheme 
Signal for trolley crossings 
Sleeping cars for...... 
Trackless trolley in America 
Uniformity in 
Electrical projection experime nts 
"304, *445, 
Electrical show, New York 
Electricity, 


‘lectrification 





frictional, and 
manufacture 


Electrochemical preparation of 


hnesium 





wiss mountain.. 
great Chinese 


Engines. See Gas and Gasoline 
gines; Rotary engines, and Steam 


engines 


Envelope sealing machine 
Equilibrator, Poe's = 
driven by electric motor 


death of 
novel... 








Becapes from sacks, boxes, etc., 
Esperanto congress at 


iropa,’’ the largest ship 
vation deep by boring 
steam. . 


gas 
Hection 
paradox, 


m and combustion 
strainer paradox 


Touch-me-not trick 
Explosion at Grand Central 
Explosions, high, old fallacy 
Exposition, fire at Belgian.. 
Eye-glasses, new kinds : 


iy 





yrint identification 
CRVICE. 


syste m, 
ork 


fights seeneces 


Fireproof starch 
FIRE 
Forest fires, Montana and Idaho. 
Forest fires, to limit 
Oil losses cane 
Fishes, color sense of 
Fish hook and gaff (patent) 
Flagman, electric, for trolley lines 
scrubbing anc olling machine 
Aeroplanes; 








machine See 
Balloons and Airships. 
the language of 





FORESTRY. 
Climate and floods. . 
x influences, investigations 


est 





» also Fire service; Fires 


ge eries traced, Howland case 





rging, cold, machi 
ucault’s pendulum, ¢ 





undry flasks, standardization 
Fountain, sanitary (patent) 

Fourth of 
Fulton mem 





July seap bubbles 








G 


Game farmin cece 
Garden competition 
GAS 


AS. 


Humphreys gas pump 
Lignite, producing from 
Liquified, illuminating gas 
Meter for air and gas 

Pole for gas lamp 

Ranges, safety device for 
Vacuum process of producing 


engines with 
whee 


Tractor, first American-made.. 
Gasoline tanks, automatic vents... 

















metallo-chromes 








Washington, i 
159 


ranza stone coccesesesees 





pineapple 











products, our wealth......... 
Farming, useful game animals.. 
Faucet, measuring : o4e0 
Ferranti, early life of 
Finger 
FIRE c 
—Automobile turbine fire pump 
Hoist for fire escape ladders ‘ 
New York department, motor basis.147 
Pump repair, emergency 3 
Telegraph alarm 





government 
; . 








ial, suggestion for 
Foundry flasks, U. 8S. standard 
Fungus, immunity in plants 
FRUIT. 

Culture, Burbank 

Electric alarm thermometer 
Fruit picker, hastily made 
Furnace for incinerating refuse. 
Furnaces, electric blast...... 








ditehe Tr 
3 








Gear-wheel of corrugated tin "roy 
Geological survey, work of ti4 
Gin, new Teazer cotton 406 
Glidden tour, 1910 Oo 
Goat, Rocky Mountain, acclimating 205 
Goiters and critinism 1p 
Gold leaf, origin of 44 
Goodyear, Charlies, and Hall of Pame.S79 
Gould prize, comments 17, “7, SS 


Gould prize, editorial 
Gould prize, rules...27, 83, 142, 214 
i) is 
Grade crossing automatically guarded.210 
Graphite and carborundum furnaces, .1s0 
Greenwich standard time in France in 
Growth of tissue outside body thy 
GUNS. 
Bursting of 12-inch gun 
Cannon bomb 
Catastrophe at Fort Monroe 
4jun erosion, Prof. Alger's reply tH) 
Gun erosion, can it be checked lind 














Illuminated sights eo 
Projectile in bere, expulsion 3 
P ctiles, flight of 2, 67 
ectiies in fligut 
ing °S1 
Wireless telegraphy and big gun iT 
See also Rifles. 
“Gyro’’ terminology ........ L 
H 
Hack-saw attachment for lathes... .*221 
Hailstones, cold storage of 178 
Hall of Fame and Charles Goodyear 370 
HALLEY'S COMET late observations.518 
Motion of molecules in tail 30 
Handcuffs and escape therefrom 1H) 
HARBOR. 
Accommodations for 1,000-foot 
liners 17 


Jamaica Bay improvements 

Piers longer for liners 
Heart beats, methods of registering. *197 
Heating and cooking devices eles 











In July 
August 
September “i 
October . atte 
November . *242 
December *44 
Heliograph, the new Dosne *“r 
loop water carrier *34 
Hopper, adjustable for measuring 
grain, ete *130 
Horticulture, Burbank s work in *124 
Hot-water supply system, electric. .*4387 
Hunter's exceptional sight ! 
Huntsman'’s school for target prac 
tice aaeel 1] 
Hydraulic miner, sculptures of ple 
heer * 
Hydro-aeroplanes, Fate 
Hiydro-comparator, cheap a i 
HYDROCYCLE, 
Hydrocycl isi) 
Water bicycle, Mitchell's io 
Hydrostatic paradox tea strain or 


Ice-sled, automobile 405 
lee, substitute for, in rinks i 
ILLUMINATION 

Gas liquified, illuminating 

Light absorbed by paper hangings 
See also Electric lighting. 
ILLUSION, 

Stage, a curious 
See also Stage 
pliances, 








apparatus and a 








Inde thumb, for book *483 
IN . 
Birds and insect pest , To 
Flying machines, livingwand life 
less ; 6457 
Motion pictures of insect flight *N4 
rraphing living insects *47T 





INSURANCE 





~ ama r 2:4 
as national 1s 
INVE \TIONS 
(‘urlous inventions relating t yn 
try Any 
Funny side of inventior 229 


Notes on recent inventions 
14, 80, 129, 346, 424, 105 
See also Patents 


INVENTORS 


Inventor in the office 44 
Scientific American prize winner 
articles 122" 
Scientific American prises for 7. 28 
Trials of an inventor wns 
Iron, rusting of, in warm water imo 





Irrigation systems, proper type 


J 
Jamaica Bay improvements hs 
James, William, a criticism i 
Jig for boring holes . 
Jig for planing grooved plates on 
Jinrikisha with one wheel ‘ 
Johastone’s tragic end 419, 434, 409 
K 
Keyways, method of cutting 1008 


Kites, first man-carrying in America.*501 


L 


LABORATORY APPARATUS 





falance sensitive .. 178 
Ergograph, novel “40 
neault’s pendulum °212 


Frenca Physics Society exposition. *268 
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DECEMBER 31, 1910. 
Cl ifi d Ad rti ts (Concluded from page 528.) 
assl 1e ve isemen ank ffers another source of danger. | 
nt Se ae , oy. JUST PUBLISHED 
Advertising in this column is 7 centsatine. Noless| With the several successful systems of | 
thar ur nor more than 12 lines accepted Count » Bs ede . 
set ords the line. All orders nust be accom-| lighting by electricity by means of bat- | 
pa yare trance Further information sent on teries charged with a dynamo driven e cienti itic merican 
“READ THIS COLUMN CAREFULLY, You will find | from the car axle, or by a turbine-driven 
i es for certain ciasses articles numbered in . 
ecutive order. If you manufacture these gocds| dynamo on the locomotive, there should | e 
write us ar once and we will send you rhe nameand/ he no trouble in having all trains elee- | 
widress of the party desiring the inf ormatiot There ‘ x ° oa P . = 
s no charge for this service. In every case it is| trically illuminated. To avoid the use of | « 0 e la 0 ormu as 
necessary toe give the number of the inquiry. a separate battery on each car, the cars 
Where mavutacturers do not respond promptly the . : 
ry may ve repestes. = wy a CO.. Inc. | C82 be connected together by suitable | The Most Complete and Authoritative Book of Receipts Published 
cables and the lamps fed from a single | cediagh iia th mibititdet 
. arrie > agovage of artly on the | wenty-ELught tion « 
BUSINESS OPPORTUNITIES battery plant carried on the eget pith) " The Scientific American Cyclopedia of Receipts, Notes and Queries" 
’hile > exact cause » explosion 
Inquiry No. 9173.—Wanted, manufacturers o Whil the aaes. Clee - ae Edited by ALBERT A. HOPKINS, Query Editor of the Scientific American 
ichinery for removing fibre (coir) from cocoanut at the Grand Central Terminal may never . 
Loseiee ; , ‘ 
{WILL START YOU LN THE MIRROR BUSINESS be known, it undoubtedly resulted from HIS is practically a new book and has called 
Jest paying trade of to-day. Famous Frenct ethod. > igenitio yf ¢ sive ixture E jiali 
4 to #2 dally. “Let me prove it. Pree particulars, he ignition of an explosive arg oss for the work of a corps of specialists for more 
Corey, Dept. 32, Omaha, Neb ac <« air « slectric ark Tac. 
gas and air by an electric spark Dex : 
Inquiry No, 9175. Wauted manufacturers of @ tricity and gas are dangerous agents to than two years. Over 15,000 of the most 
ichine caliec e1asco oO asco, usec the face . c fas < é S ¢ 
——< ban stee te atte ak whee Ge ce useful formulas and processes, carefully selected from 
. is made use of for power purposes the | a collection of nearly 150,000, are contained in this 
FOR SALE. latter should by all means be abolished | most valuable volume, nearly every branch of the 
eT Nees fol ons ton truce, enatacturers Of for the purpose of illumination. useful arts being represented. Never before has 
Can be used over any style track, Patent allowed Now at ++ | such a large collection of really valuable formulas, 
nT Vill sell o ght 6 oyalty y prefe " : : . oe . 
Fre t Wirsit ott Dienst eh Bes oe ans * ‘4 ~ Saami Hydrocarbon Gas by Vacuum Process, useful to everyone, been offered to the public. The 


inquiry No. 9190. Wanted, name and address of 
parties who make for sale pattern ietier mvulding ma- 
chines and matrix. 

FOR SALE ON ROYALTY.—Railway switch de- 
scribed inthis paper. Or person to furnish small sum for 
ex penre 3 to form « mm peny and manufacture our inven- 





Address R. 1. Partida, Box %&, Torreon, Mexico. 
nein Ne. 920:2.—Wanted, to buy the Rose 
fountain pen 
I OR SAI f V4.7 Newly patented fluid 


Can be appiied as clutch 
automobiies, vebicles, 
Box 77, N. ¥ 


HELP WANTED. 


Inquiry No. 9207.— Wanted, names and addresses 

t firms making star section iron and steel suitabie for 

ghtning reds. 

GET A BETTER PLACE—Uncie Sam is best employ- 
er; pay is bigh and sure; hours short; places perma 
nent; promotions regular; vacations with pay; thou 
sands of vacancies every month; al! kinds of pleasant 
work everywhere; no lay-offs; no pull needed; common 
education safficient. Ask for free Booklet 4, giving 
full particulars ard explaining my offer of position or 

ney back. Kar! Hopkins, Washington, D. c. 


Inquiry No. 920S8,—Wanted. the address of the 


ninufacturer of the “Little Giant’ Pump 
WANTED 
#209. Wanted, names of owners of 


ine uiry No 
d placer properties. 
WANTED 


man to represent 


2 





January Ist next experienced traveling 
fhe very best Vacuum (leaner on the 
Semi - Portaple and Stationary. 
ctor Cleaner Company, York, l’a 
lAquiry No. 9210,—Wanted 
its of pumice or volcanic ash 
Ww AS Solicitors or salesmen to obtain signa- 
t act a Parcels 
t iz pre per rete 
ostal PrK gress League, 
New York 


names of owners of 






~~ beg E: 
ke i} 
IE st 23rd Street, 


LISTS OF MANUFACTURERS. 


Inquiry No. 211.—Wanted 
who can ship ore containing. 
r bismuth. 

COMP LETEK Li of manufactore rs it 
ut short notice at 

lists ¢ om piled he 





a idresses of parties 
vanadium, molypdenum, 
s1Ts all lines sap- 

Small and 
ous prices. Es 





f 
mates shonid be te in advance address 
Munn & Co., Inc., List ‘Devurtme it. Box 773, New York. 
fuentes Ne. $%21°2.—Wanted, names and addresses 
luor spar properties 


SALE AND EXCHANGE. 


Inquiry Ne. 9213.—Wanted 
aking Viscol compound for shoes 
leather treated therewith 


addresses of parties 
1 shoes 








LIST OF 50) miping and consulting engineers on 
ards. A very valuable list for crcularizice. etc 
Price $15.0 Address Mur & Ce Ii List lepart- 
ment. Box 773, New lore 
Inquiry Ne. 9214.—W anved, address of maker 
of ©’ Piako,”’ a fastening for ladies’ dresses 
Inquiry No. 9215. Wanted. machine for produc 
ing a good finish on hammer and other handles, 
Lucuiry No. 9216. — Wanted, to buy a sewing ma- 
ne baving a very .ong arm for special work 
I iry No. 9217.—Wanted, the names and ad- 
re of manufacturers « acbinery for shelling al 
nouds al id peanuts. 
Inquiry No. 9218.— Wanted, the names and ad 


manufacturers of 
snd peanuts 


Inquiry No. 9219.- Wanted. names and addresses 
ff manufacturers of bags, cartons, and oiled and waxed 
paper for marketing salted almonds and peanuts 


Inquiry No. 9220.— Wanted, the names and ad 
f manufacturers of plants tor the preparation 
and mixing of baking powders: also dealers in ingre- 
lients for making the powder, manufacturers of cans 
abels, etc., for packing baking powder for the market 


iresses of 


Outfits tor salting almonds 


resses 0 


fueuir v No. 92 Wanted, names and addresses 
1ers of mica pre ., rties 






faguies No. 9222, Wanted. names and addresses 
( whers of white silica sand deposits 

Inquiry No. 922: Wanted, to buy machinery 
for making sugar of milk 

Inquiry No. 92:24.— Wanted, to buy a motor driven 
floor scrubbing machine. 

Inquiry No. 9225.- Wanted, a concern able to 


grind and polish hammers 
Inquiry No. 9226. Wanted, t 
making flat-sided popcorn cakes 
Inquiry No. 9227 anted, a power-driven saw 
for cutting down pine trees twenty inches in diameter. 
Inquiry No. $228,—Wanted, to buy tabric tufting 
mac"ines. 
Inquiry Ne. 92 
facturers of an alloy 


buy a machine for 





Wanted, addresses of manu- 
allied Duraluminum 








A Home-Made 100-Mile Wire- 
less Telegraph Set 


Read Scientific American Supplement 1605 for a thorough 
clear description, by A. Frederick Collins, of the construction of 
a 100-mile wirele-s telegraph -* umerous adequate dia- 
grams accompany the text. Price 10 cents by ma 
from your newsdealer or from 


MUNN & CO.,, Inc., 361 Broadway, New York 


made trom | 


| periment 


been 


(Concluded from page 522.) 
rarily creates a vacuum therein, until 2 
new supply of air and gasoline can be 


A measured quantity of atmos- 
rushes to fill this 


inspired. 


pheric air and gasoline 


rarefied 


space, 


By taking gasoline from the bottom to| 
the top of the supply tank, each little 
bucket will contain its heavier and light- 
er parts, mixed uniformly in minute 


quantities, so that the quality of the gaso- 


line is always the same. By any other 
means of carbureting or supplying gaso- 
line, rapid deterioration sets in. 

The machine has a feeding device, 


which can be so regulated as to produce 





10 grains or 300 grains of gasoline into 
a cubic foot of air, should so much be 
desirable for any reason. 

~~ 


The Overestimated Antiseptic Power of 


Vinegar. 

regarded 
but it 
more highly esteemed centuries ago 
alchemist valued it the 
obtained acid and the physician employed 
foul 
it 


still 
household, 


Vinegar 
sable in 


1s as 
far 
The 
easily 


every was 


most 


as 


reduce fever and to destroy 


At 


was by no means cheap 


it to 


odors one time vinegar, though 


sh- 
it 
antiseptic. 


was used in wa 


ing floors and disinfecting privies, for 
regarded as a powerful 


had taught that wine 


was 


Experience and beer 


cease fermenting when they have turned 
sour, and that meat can be kept in vine- 
gar for a long time. Hence physicians 
who visited patients stricken with the 
pest placed cloths or sponges wet with 
vinegar over their nostrils, and vinegar 
was evaporated in the sick rooms and 
employed in a vain attempt to destroy 
the foul stenches which filled the air in 
the Middle Ages. This faith in the dis- 
infecting power of vinegar is not yet quite 
dead, and it was so much alive one hun- 
dred and thirty years ago that in the 
year 1782 two learned bodies in Paris, 
the Royal Academy of Sciences and the | 
Academy of Medicine, at the instigation | 
of the French government, took gravely 


into consideration a process proposed by 
for banishing the and 
dangers of cesspools by the introduction 
of vinegar. At time 
chemistry 


one Lanin odors 


evaporation a 
neither 
the 
value of the process was by practical 
For this purpose a pit was 
had defied attempt to 
months previously. The 
the ex- 
to evap- 
which 
had 
means 


and 
bacteriology nor 


only possible way of testing 


when 
existed, 
the 
experiment 
selected which 
clean it eight 
committee appointed to conduct 


an 


devoted entire day 
vinegar 


opened. 


an 
in a cellar 
After the 
mitigated by this 
“twenty-seven basketfuls had 
a workman was lowered into 
he hauled up he 
suffered inconven- 
the ex- 
could not be 


orating into 


the pit stench 
somewhat 
and been 
drawn up,” 
the pit. When 
asserted that he 
but the second man to try 
and 
stored to consciousness, and several oth- 
ers fainted in the attempt to rescue him, 
but recovered. 


was 
no 
ience, 
periment 


swooned re- 


indispen- 









formulas are classified and arranged into chapters containing related 
subjects, while a complete index, made by professional librarians, 
renders it easy to find any formula desired. 

@ An entirely new departure in a book dealing with receipts, is the chapter 
on Chemical, Pharmaceutical and Technical Manipulation, which has been 
prepared with the aid of well-known chemists. The information contained in 
this chapter is entirely practical and a careful study of it will go far in saving 
the expenditure of both money and time. There is also a list of prices of odd, 
out-of-the-ordinary technical products, which is a very valuable feature and is 
also unique. Many useful tables are also included. This book will prove of 
value to those engaged in any branch of industry and contains hundreds of the 
most excellent suggestions for the many thousands who are seeking for salable 
articles which they can manufacture themselves on a small scale for a livelihood. 







| 
| 
| 
| 











COUNTEA 
































































































A FEW OF THE 200 ENGRAVINGS 
“As Indispensable as a Dictionary and More Useful” 


Following is a List of the Chapters: 


Insecticides, Extermination of Vermin. 
Lapidary Art, Bone, Ivory, etc. 








Accidents and Emergencies. 
Agriculture. 









Alloys and Amalgams. Leather. 

Art and Artists’ Materials. Lubricants. 
Beverages; Non-Alcoholic and Alcoholic. Paints, Varnishes, etc. 
Cleansing, Bleaching, Renovating and Photography. 





Preserving, Canning, Pickling, etc. 
Rubber, Gutta-Percha and Celluloid. 
Soaps and Candles. 


Protecting. 
Cements, Glues, Pastes and Mucilages. 
Coloring of Metals, Bronzing, etc. 








Dyeing Soldering. 
Siicmenlictes and Coating of Metals. Toilet Preparations, including Perfumery. 
Glass. Waterproofing and Fireproofing 






Appendix: Miscellaneous Formulas ; 
Household Formulas. Chemical Manipulation ; Weights 
Ice Cream and Confectionery. and Measures; Index. 
SEND FOR DETAILED PROSPECTUS 
Octavo (6'!5 x8"; inches), over 1,000 Pages, 200 Illustrations 
Price, in Cloth, $5.00, Net. Half Morocco, $6.50, Net, Postpaid 


MUNN & COMPANY, inc. :: ss ts Publ 


Heat Treatment of Metals. 
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1 Hi C GASOLIN: ENGINES 


DEPENDABLE 
ECONOMICAL 


The selection 
of a gasolve 
enmne should 
be made with 
avicw (oward 
@reatest de- 
perdabihty. sampbery 
and ecomomy 

There are but few 
partstoes [HC Engine and every part is mechan- 
wally 5 2 erbect Note Come features: 

The H« nder str on bring= all gasoline vapor 


















cannot get into the cylinders 





impossible in an I HC. 
30 per « ore than fits 
L made a 

a! or b otal, stat 


Write at once oe interestn, catalogue and an, 


special mnformason you desire 


internaiionai Barvesier Company of America 
(ncorporas 
15 Harvester Bidg. Chicago U S A 


















OO YOUHAVE FNIVES TO GRIND, SiLVER 
TO POLISH. SMALL TOOLS TO OPERATE 
WASHING MACHINES OR WRINGERS TO RUN 


LET THE RED DEVIL 
Water Motor Do Your Work 


, 
» 


6 in | 
Washing | 
cash with ovaer : tin. 
Doctors, Dentists, - ue 
fing © 8 
. lay tin o- 
$2.50, eash with or- 
siee of sup 
| “ . Catalog fre 
hg Aly l2 WATER MOTOR CO 
i2. UTIcA, N.Y 









Don’t blame the razor if itdulls quickly. May- 
be it’s your feck, ub adew drops of 3-in-One 
il on your razor etrop. When leather is pliable 
Any razor will cut easier, better 
and » harp longer. Alter using, atl blade 
be d fioger m stened with 3-in-One 

; se gmecth end been, 
use. Don't scrape 







strop sa usu’, 








al gohataied 






ne on your razor and shave right 


. 
ae J-ine4 

Faces “Ww rine fe ” fibers! free sample and special 
ti fre Try it 3-IN 


acienti cireular. 


ourself. 
ONE O1L COMPANY. 131 Wow St., New York. 


i A GREAT INVENTION 


One of the most puzzling and greatest 
inventions of theage non-refillable, des 
tructible bottle, no mechanism — has ring 
attached to neck which with one turn 
will destroy it and make it useless for 
another to use 

T. A. MONTAPERTO 
1379 New x wk Ave., Rosebank, 8. L., 














PHOTOGRAPHER'S GUIDE 


TO SUCCESS 


PHOTO EXPOSURE 
RECORD & DIARY, 1911 
50 c. Ali! Dealers 


BURROUGH WELL ee S Se 
43 


M, Weat st 
a and 101, Coristine 


Bidg May TREAL 








A WATCHMAKER 
Bradley | Poly werbeic Institute 


ological artmens 
‘Peoria, Hithno ts 
Formerly Parsons Horological Inst 
Largest and oa Wateh Sehoo! 
je orien 
Work, Jewelry, T | 
ork, Optica, 
aso salite Board and 


LEARN TO BE 


We teach b ateh 
‘ ck 








near & | at mode —¥ rates 
Send for Catalog of Infor 


$40.00 SS 


We are the largest and only exclusive | 
Ne motorcycle house in the country, ard 
carry the most complete lin= of 
new and used motorcycles, parts 
and supphes 

5 + us your machines to 
We cary nm 















. be overhau! 
sock repairs for every motorcycle 

lotors and Castings for airships. 
HARRY &. GEER CO., 851 McLaran Ave., ST. LOUIS, MO. 


LUFKIN 


TAPES AND RULES 
tor «a o.ever ob ‘bend ter 
Catalog So. 16 


LUPrKIn RULE Lo: 


~ DRILLING 


W E LL enatigee nan 


Over 70 sizes ar ling either deep or 
sha low wel. » ‘ roc Mounted on 
wheels or on engines or horse power 
Strong simp e an o ny wechanic can operate 
them easily. Send for catalo | 
Ithaca, N. Y¥. } 


WILLIAMS BROS. 





















' 





Palmer Motors a” heeds a 


( 
Twenty H.P. Catalogue FREE 


E. 
Sacre m: 85 Union St. eocltvann, . : 42 Eddy St. 
tland, Me 





Every User of Blue Prints 


Should Investigate the New “EXPRESS” System of Blue Printing 


Automatic. saves half the cost. One boy does the work of four men. It makes Blue Prints, Black Prints and 
rowa Prints. Works day or Nigat—makes prints any length. For users of Biue Print Paper we supply 
oating Machines for making blue print paper or linen. The Express System Saves Money. Let us explain 


WILLIAMS, BROWN & EARLE, Inc., Dept. 6, 918 Chestnut St., Philadelphia, Pa. 





How Much Did 
You Save in 1910? 


OU need not apologize 








for making this your New 











ALOE’S 


UR RENOWNED 
Double Combination 


TELESCOPE 


for Night Observation . 





ithe ti me by | a clock at many miles dis- | 
Size Z-in. Object Glass, Length 36 in. tel 
"A peed and view the country for fifty miles 
Prof. Hicks, of Word and Works Alman ground. ; 
s they are far perior to oth he has Work 1s 
exa ve price M ta 





Catalogues on application 
» ALOK CUNPANY, 





ASTRONOMICAL TELESCOPES 
santas maa Str Spe Re $18. 00 


525 Olive St., St. Louis, Mo. 





Year’s thought. The de- 
sire for wealth has been a 
mighty force in the world’s 
progress and the road to 
wealth always starts at the 
point where a man begins to 
save. Do you know about 
our method of saving? 

You can invest $10., $20., 
$30.—any amount per month 





“THE ONLY ONE”’’ 
Here is the only double-lip, self-centering counter 
sink having ac uiting keen edge and made onthe true 
principle for a wood-working 


l. It clears itse “if of shav- x 
an in any kind of wood and a> 
cuts a smooth, round hole. = 
Made from the best steel, 
forged. twisted and tempered. Can be sharpened from 
the tnside without a tile. Prices, 5¢ in., 35c.; %& in., 40c. 

end for 232-page catalog No 3-B. 
THE L. 8. “STAR RETT ©Oo., Athol, Mass., U. 8. A 


HORSE POWER COMPLI TE 
1,263 Cyhaders,3 te 30 4.P 
Write for complete catalog today—tells a!! about how the 20 high grade 
tore are built in the largest plant in the world devoted 
he masutnetuse Leyele motors. 








11 LEIS ST., DETROIT, MICH. 


in our Mortgage Certificates 
or we can give you a paid 
up certificate for $200., $500., 
$1,000. or $5,000. if you have 
the cash already saved. 

Your money earns 434% 








GRAY MOTOR Co., 





3. U. 8. PAT. OFF.) 
r and Fe yel ne, Tw i Fou 
wilades nn Ae bog coal Berine One o I Ss N Ow Oo B + i Al N ABL E 


PALMER BROS., adhcn sg Conn, 


Siet St. PI The Boures. Molded parts are strong. 


Molded Goods, Varnish, 






GOES LIKE SIXTY 
SELLS LIKE SIXTY 60 
SELLS FoR SIXTY 


GILSON 





, (YEE, GEMS 
See Them BEFORE Paying. 


These Gemsare chemical wWtte 
sapphires. Can't be told from 










diamonds except by an expert. 

Stand acid and fire diamond tests. So 

hard they can't be filed and will eut 

ees. Brilliancy guaranteed 25 years, All 

mounted in 14K solid gold diamond mountings. Willsend 

you setae fate style ring, pin or stud on approva!l—all charges 
advance ri 











WHITE VALLEY GEM CO., 915 Saks Bidg., Indianapolis, Ind. 
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In the 
January 


Scribner 








A notably beautiful story, The Sad Shep- 
herd, by 


ON THEWAY 
Henry van Dyke 
Sir Arthur Conan 


|i N D A Doyle’s 


By The Red Star. Aoother of his remarkable pic- 


PRICE COLLIER tures Through the Mists of the great historic past. 


Author of 
“England and the English 


from an American 
Point of View” 


The first of anew group 
ofarticles on The West 
in the East. While 
dealing especially with 
what England has ac- 
complished in India, 
these articles discuss 
with great clearness the 
new responsibilities that 
America has assumed 
in the Orient and the 
rise and position of 
Japan among the great 
world powers. They 
have the same qualities 
that made the author's 
former articles so in- 
structive and entertain- 
ing—keen observation, 
trenchant wit, frank criti- 
cism, and yet an evident 
spirit of fairness. 








Ernest Thompson 


Seton’s 
The Land of the Caribou. A record 


of experiences among the millions of Caribou that roam 
the Arctic Prairies, 





An appreciation of the life and work of 


Winslow Homer 


By CHRISTIAN BRINTON. 


artist's famous paintings. 


Illustrated with many of the 





An article of exceptional timeliness and interest : 


The Cause of 
Political Corrup- 
tion 

By HENRY JONES FORD, Professor of Politics in Prince- 
ton University. 





Experiments in Germany 
with Unemployment 
Insurance, »y Emer RoseRts. 





The continuation of F. HOPKINSON SMITHS fine story 
of the old South, Menmnedy Square. 
Other Articles, Stories, etc. 








$3.00 a year; 25 cents a number 
CHARLES SCRIBNER’S SONS, FIFTH AVENUE, NEW YORK. 











Resists heat, oil, water, steam, chemicals, solvents | 
and atmospheric influences. High dielectric properties. | 


Electrical Insulators, Acid-proof Coating or Lining, | 
ransparent Goods, etc. | 
GENERAL BAKELITE COMPANY, 100 William St., New York, W. Y. 





interest from the day that 
we receive it. The security 
behind your savings will be 
first mortgages on New York 
City real estate and the return 
of your principal and interest 
is guaranteed to you by a 
Company that has invested 
$400,000,000. for its clients 
without one of them ever 
losing a dollar. 

e wise and send postal 
card or the coupon for com- 
plete information. 


TiiE GUARANTEE 
AND TRUST C9 


176 BROADWAY, NEW YORK CITY 








I considering investing $0... ccsececesseee 
Kindly send me - hlet and inf 

Name 

Address 


175 Remsen St. , Brooklyn 350 Pultoa St., Jamaica 
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Veeder Counters 


to register reciprocating 

movements or revolu- 

tions, Cut full size. 
Booklet Free 


VEEDER MFG. CO. 

18 Sargeant St., Hartford, Conn. 
Cyclometers, Udometera, 
Tachometers, Counters 
and Fine Castings. 





Fra nee by Manu & Co. 

107 Avenue Parmentie 
ermaoy, Austria-H ngary and Scandinavian Countries by 
»., Hutten-Strasse 17-20, Berl 





ri 
Lvow,. Lorws & C« 


“POROX” 


Storage Batteries 
The best for ignition and hight 
No loss of current. Absolutely 
reliable. Transparent jars are used 
for all batceries. 6 volt © smipere 
hour battery. Price $27.00, 
Send for cataloque 
ALBERT MULLER 
Hoffman Boulevard, near —~ Ave. 


Wm.H.Bristll 


Electric Pyrometers 








Write for new 56-page illus. $99 
trated catalogue No. 130 

with full explanation of these 
Thermo-Electric Pyrometers, 











§ — and more pleasing to the 0 
eye than city gas or electricity. 
Saves its cost in 90 days. Made in 
suitable designs for homes, stores, 
churches, public halls, etc., from 200 Z 
to 2000 a P.W -" wal terms and terri- 
tory. Catalogu - 
NaTi f STAMPING < “ELECTRIC WORKS. 
Jefferson Street, ~s 13, Chicago Y 





Incorporate !* sss: 
in ARIZONA 


Laws the most liberal. Expense the least. Hold meetings, transact 
businessanywhere. Blanks, By-Laws and forms for making stock 
full-paid for cash, property or services, free. President Stoddard, 
FORMER SECRETARY OF ARIZONA, resident agent fot 
many thousand companies. Reference: Any bank in Arizona 


STODDARD INCORPORATING COMPANY, Box 8000 
PHOENIX, ARIZONA 
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